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The Mermaids Spend Some of Their Time During the Scene Under Water, Where They Breathe Under Air Bells and Have the Modern Conveniences of Biectric 
Lights and Telephone. A Man Within Each Bell Raises the Mermaid to the Surface by Means of an Elevator Operated by a Winch. 





THE MYSTERY OF THE HIPPODROME MERMAIDS UNVEILED.—(See page 832.) 











i 
f 
i 
t 


oe mars 


SCIENTIFIC AMERICAN 


ESTABLISHED 1845 


MUNN & CO. - - Editors and Proprietors 


Published Weekly at 


No. 361 Broadway, New York 


TERMS TO SUBSCRIBERS 


(me cory, one year, for the United St«tes, Canada, or Mexice $4.00 


e p ne year, to any foreign country, postage prepaid, £0 lis. od. 4.00 


THE SCIENTIFIC AMERICAN PUBLICATIONS 


$4.00 a year 
00 
100 


Established 1845) 
Suoplement ( Kstabiished 18it 





n (Ketablished 1575) 


He Ameren 
‘ t foreign countries will 





! ined subscription rates aud rates to 
be ’ t apon application 
Kemi by postal or express money order, or by bank draft or check. 
MUNN & CO. 1 Broadway, New York 
EW YORK, SATURDAY, APRIL 20, 190% 
© Mlitor is always glad to rece e for examination llustrated 
articies on subjects of timely interest If the photographs are 
shorp, the articles short, and the facts authentic, the contributions 
receive special attention Accepted articles will be paid for 
at regular space rates 


THE SCIENTIFIC AMERICAN AERONAUTIC TROPHY 
Despite the fact that very many inventors through 

the United State ire wrestling with the problem 
of aerial navigation by means of a true dynamic flying 
machin that i a machine heavier than air, no pub 
lic fight has been made in this country with such a 
machine up to the present time The most advanced 
knowledge of heavier-than-air navigation seems to be 
held by two young western experimenters, of whom 


much has been written These men have undoubtedly 


made flights with their aeroplane, and these flights 


have been witnessed by a considerable number o 
people The general appearance of their machine is 
known, and other experimenters are making good prog 
ress along somewhat the same lines 

We feel, therefore, that the time is ripe for the 
offering of a suitable trophy commemorating the con 
quering of the air by a heavier-than-air machine As 
the Screnriric AMERICAN is the oldest journal in this 
country treating of Science and the Arts, its proprie 
tore feel that it is fitting that this journal should be 
the first to encourage the development of the latest 
great invention—a machine that shall conquer the air 
The preprietors have, therefore, decided to offer a valu 
able trophy for competition for heavier-than-air flying 

chines, The trophy is to be given under a deed of 
gift to the Aero Club of America, to be competed for 


annually by both American and foreign inventors 
The rules for the competition will be drawn up by a 
committee of the Aero Club, and it is expected that 
the firet competition will occur at the Jamestown Expo 
ition, September 14, and will be for a flight of one 
mile or leas in a straight line. The competition is to 
be progressive in character, that is to say, if the flight 
of the.predetermined distance is accomplished this 
year, next year a longer flight will be required, or a 
flight of a mile with turns, In other words, the con 
ditions of the yearly contests will be such that they 
will be Just ahead of the art, in order to induce invent 
ore continually to strive to improve and perfect their 
machines. Should any one inventor win the prize 
three times, it will then become his property 

Further particulars regarding the first competition 
will be given from time to time in the columns of the 
ScresTivric AMERICAN 

->-e-e 
BROKEN RAILS AND RAILROAD ACCIDENTS. 

It is a significant fact that, side by side with the 
tlarmiug growth in the number of railroad accidents 
which has been noticeable during the past winter 
there has been an increasing frequency in the break 
age of the steel rails, upon which, after all, the secur 
ity of railroad travel immediately depends There i 
evidence that not a few of the disasters have been 


exused directly by these broken rails; and there can 


J little doubt that many of the unexplained acci 
dents have been due to a similar cause According to 
one of our technical contemporaries, an engineer who 


was present at a recent railroad wreck stated that 


within a distance of one mile in the vicinity of the 


wreck, he counted nineteen broken rails which had 


been removed from the track during the winter: 


The writer was recently given an opportunity to ex 


mine an official report, made to the president of a 
certain trunk line, on the subject of broken rails; and 


he was dumbfounded to learn that, during two months 


of the present winter, there had occurred on this 
road over 600 case of broken rails When we remem 
ber that every sucl eak puts the trains in imme- 
diate peril of derailment, we are filled with wonder 


ment, not that there are so many, but that there are 
so few, disastrous accidents 


rime was when American rails, bought in the open 
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market and rolled to the specifications of the engi- 
neers of the railroads, and by them held strictly to 
these specifications, were equal to any in the world. 
To-day the rails that are received from the one colos 
sal concern which can furnish them, are of the very 
poorest quality—a constant and positively fearful 
menace to every passenger that rides over them 

The depreciation, rapid depreciation, in the quality 
of rails is due to the introduction by the makers of 
cheaper and quicker methods of manufacture. 

These methods have been adopted with a single eye, 
not to the improvement of quality, but to the increase 
of profits on the output. 

That the broken rail is a growing peril will be 
realized, when we state that, during the past few 
years, the rails supplied to the railroads by the con- 
cern which has the monopoly of their manufacture, 
have become so poor in quality, that breakages have 
gone up several hundred per cent 

And every broken rail is an invitation to a railroad 
disaster! 

The blame for the present alarming conditions lies 
then at the door of the manufacturers. This fact will 
be fully appreciated, when we have made the Ameri- 
can public familiar with certain astounding facts in 
the recent history of the relations between the rail 
roads and the one concern upon which they are de- 
pendent for rails. 

—<_ 
THE CRUISER OF THE FUTURE. 
The recent launch of the British first-class cruiser 





Indomitable marked the adyent among the fleets of 
the world of the most notable warship of the day In 
saying this, we do not exclude even the “Dreadnought 
epoch-making vessel though she was 

The “Indomitable” is so entirely unlike any other 
warship as to be quite in a class by herself. She is 
swift enough to overtake, and powerful enough to 
sink, the fastest cruisers that are afloat on the high 
Were the most battleship 


to attack her while she was destroying her quarry, 


seas to-day formidable 
she could swing her guns upon the ship, and over- 
pouring in a long-range armor-piercing 
Armed, 


as she will be, with a new pattern of 12-inch rifle, of 


whelm it by 
fire from her battery of eight 12-inch guns 
considerably greater range and hitting power than 
any naval gun afloat to-day, she would be a fair match, 
Japanese “Kashima” and “Katori,” 


if we except the 


for any two existing battleships that might be op- 


posed to her; for with her high speed of 25 knots an 
hour at command, she could choose her own bearing 
and range, and place her shots in greater numbers, 
and with greater remaining energy at the range adopt- 
ed, than could the enemy By taking position where 
the shells of the enemy must strike her armor ob- 
liquely, her 7 inches of face-hardened Krupp steel pro- 
tection would. at the long range selected, be proof 
against a vital penetration. 

The leading particulars of the “Indomitable” and 
her sisters the “Inflexible’” and “Invincible” are as 
follows Leneth, 530 feet, or 30 feet more than that 
of the largest cruiser afloat; beam, 78 feet 6 inches; 
draft, 26 feet; displacement, 17,250 tons; horse-power, 
41,000; and speed, 25 knots. Although the armor is 
not so heavy as that usually carried on the battleships 
(though it equals that of the “Duncan” class) it cov- 
ers almost the whole of the hull, being carried nearly 
to the level of the upper deck It has a maximum 
thickness of 7 inches amidships, and tapers to 4 inches 
at the ends 

Next to her speed, the most surprising feature of 
the “Indomitable” is her armament, which consists 
of eight 12-inch guns—twice the number carried in bat- 
tleships—carried in four turrets, one forward, one aft, 
and one on either beam, the last-named turrets being 
placed en echelon, or diagonally to the center line of 
the ship. This renders all of the 12-inch guns available 
on either broadside, and enables the “Indomitable” to 
concentrate six 12-inch ahead, six astern, and eight 
on each broadside. The high freeboard of these ves- 
sels will enable them to fight their guns in heavy 
weather, since both the forward turrets and the two 
wing turrets are carried at a height of from 34 to 36 
feet above the water line, the after pair of guns being 
about 26 feet above the water line 

The growth in power of the cruisers of the British 
navy in the past seven years has been very striking, 
the displacement having nearly doubled and the col- 
from one single round of all 
Thus, the 


lective muzzle energ 
guns having increased over twelve times 
“County” cruisers of 1900 were of about 10,000 tons 
energy of one 


displacement, and the total muzzle 


round was about $0,000 foot-tons The “Drake” of 
the following year, of 14,100 tons, has a collective muz 
zle energy of 64,000 foot-tons: the “Duke of Edin 
boro” of 1904 can deliver total energy of 100,000 


and the Minotau f 1906, 137,000 foot- 


the “Indomitable 1907, 


foot-tons; 
tons; while displacing 


17,250 tons, has a collective muzzle energy from one 





round of her guns of 381,000 foot-tons. Furthermore, 
while the 6-inch guns of the “County” class of 1900 


have an effective fighting range of 3 miles, and the 
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‘Drake” can do effective work with tw« 
(the 9.2-inch) at 4 miles range, and tl 
class can use four guns at the same r: 
domitable” will be able to bring to bear 
her eight guns at 5 miles range, and er 
range on equal terms of gun fire any two battleships, 
with the single exception of the Japanese ships, now 


afloat 


The raison detre of the remarkable combination of - 


high speed and heavy armament in these three erui# 
ers is to be found in the necessity of getting in toy 


with the enemy; breaking through his outer screen § 


scouts and cruisers; determining the exact strength’ 


of his battleship squadron; and returning with the 
information thus gleaned for the guidance of the ad- 
work the “Indomit- 


miral of the fleet. For such 


able” class are perfectly suited, their power being 
sufficient to enable them to crumple up the scout and 
armored cruiser formation of the enemy, and their 
speed sufficient to bring them safely away, after draw- 
ing the fire and determining the numbers and power 
of the enemy’s first line of battle. 

— —--+e-o> - 

SUSTAINED ELECTRIC OSCILLATIONS. 

The simplest method, and practically the only one 
hitherto employed, for obtaining currents of sufficiently 
high frequency to emit electric waves suitable for the 
transmission of wireless telegraph messages, is by 
means of a spark set up between the terminals of the 
secondary of an induction coil. 

The opposite arms of an oscillator thus formed are 
the equivalent of a condenser, and hence when the pair 
of surfaces are discharged the circuit at the moment the 
spark passes has a negligible resistance and in conse- 
quence the negative and positive electric charges are 
permitted to equalize the difference of potential and 
the released energy to surge through the system in the 
form of high frequency currents or electric oscillations. 

This phenomenon is due to the fact that a very 
small portion of the static, or stored-up, energy is 
required to burn the air forming the insulating 
»als or spark-balls, while 

hich is suddenly re- 


partition between 


the larger portio 


leased and converte c electric’tv. and which 
is under a very high whes f yne end 
of oscillation circuit, then » 1 pposit 1 of 
the conductor, each time passii re h th ark 
gap, whose resistance is no longer of ap; iah! ww 


and so repeating the cycles of oscillation until! 
energy is damped out by the emission of electric wa 
and other resisting influences. 

If the oscillation circuit is an open one, that is if 
the opposite sides of the spark-gap are connected di- 
rectly to conductors that end abruptly, or are open at 
both ends, the energy of the oscillations is very quickly 
converted into electric waves, the high frequency cur- 
rents being damped out in two or three swings. Op- 
positely disposed, if the oscillation circuit is a closed 
one, that is if the circuit forms a loop and is con- 
tinuous, the oscillations surging in it will be more 
persistent and the currents thus set up within it will 
swing thirty or forty times back and forth, depending 
on its electrical dimensions. 

By the term electrical dimension is meant the capac- 
ity, inductance, and resistance of the circuit, and on 
these factors depends the frequency of the oscillations, 
which may surge at the rate of from thousands to 
millions of times per second. It must be borne in 
mind, however, that these high-frequency currents are 
by no means continuous in character, but are periodic, 
and decrease in geometric ratio reaching zero in a very 
small fraction of a second. By using a closed circuit 
instead of an open one, the decrement of the oscilla- 
tions may be reduced, a shorter period of time will 
elapse between each successive series of swings. It 
is during this time that the oscillation system is 
recharged for the next succeeding discharge. 

In wireless telegraphy the open circuit system pos- 
sesses the advantage of sending out electric waves that 
are more penetrating than a closed circuit, while the 
latter is, in virtue of the persistence of its oscillations, 
which more nearly approach a sine wave form, much 
better adapted for producing sympathetic electrical 
resonance, so that an oscillating current set up in 
the first or transmitting circuit will start a series of 
oscillations of a similar frequency in a second or re 
ceiving circuit 

From the preceding it will be clear that both open 
and closed circuits possess certain commendable fea- 
tures for the emission and reception of wireless mes- 
sages, and indeed these have been combined in what 
are termed compound systems which are well adapted 
for the production of resonance effects. By employing 
such compound circuits it is possible to receive at will 
one of two incoming messages of the same strength, 
but this is as near selectivity as can be obtained with 
periodic oscillations produced by a spark-gap, however 
feebly damped the former may be. 

Fortunately there are other methods 
which high frequency currents can be set up, and 
which the usual spark-gap plays no part, and yet mor® 
fortunately the oscillations thus produced are continu 
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ous and constant in amplitude. One of these methods 
for the conversion of direct currents into high fre- 
quency oscillations was described in a recent issue of 
the ScreENTIFIC AMERICAN, and as it was then pointed 
out, the utilizing it gives much promise of 
solving the problem of selective wireless telegraphy. 
Elihu Thomson was the first to discover that a direct 


system 


current could be converted into an alternating cur- 
rent by shunting a suitable capacity and inductive 
light. Duddell then showed that by 


round an are 
ying the coefficients of the shunt current the are 


d emit a continuous musical note. The alternat- 
currents thus produced represented a very small 
reentage of the direct current impressed upon the 
are light and further, the currents thus obtained were 
of comparatively low frequency, being the equivalent 
of the musical note emitted, and these were, of course, 
much too low for the radiation of effective electric 
waves. Poulsen has recently found that if the are is 
produced in an atmosphere of hydrogen or other gases, 
oscillations will surge through the circuit that are of 
the order of hundreds of thousands per second. 

The object of inclosing the are light in hydrogen— 
illuminating gas suffices very well—is due in a meas- 
ure to its cooling effects, for the oxygen is excluded. 
It has been further that by placing the 
arc in a strong magnetic field the voltage drop in the 
are is quite low considering its unit length, that is to 
say, it requires 440 volts to produce an are \%& inch in 
length. Where these conditions prevail, it is possible 
to increase, within 
of the circuit without further increasing its capacity, 
the potential difference of the ter- 
circuit to be larger than would other- 


ascertained 


certain limitations, the inductance 


permits 
the 


and this 
minals of 
wise be possible. 

The principles of resonance that have been so care- 
fully and laboriously worked out in the past will not 
be lost in the commercial application of the new meth- 
od, for without the knowledge of timing the circuits 
continuous oscillations would prove of but little worth. 
With a transmitter of the hydrogenic arc type and a 
receptor in which the oscillation circuits are arranged 
so that the damping is reduced to the least 
possible extent, the degree of accuracy of timing is 
said to be about one per cent, name'y, that two stations 
equipped with this apparatus- may communicate with 
» yards in length and two 
other stations at time in the same field of 
force with wavés 606 yards in length and without any 
untoward interference. Since wave lengths 
varying from 300 to 3,000 yards may be used, several 
hundred stations may cover the same territory with- 
out suffering from the effects of the others. 

There are methods other than the one cited by which 
continuous oscillations can be produced, but with the 
results already obtained there is sufficient encourage- 
ment to warrant a belief that the limitations which 
hedged in wireless telegraphy are to be greatly extend- 
ed within the next few years, and its usefulness, now 


factor 


each other with waves of 


the same 


result of 


generally recognized, will prove a more potent factor 
than ever in the transmission of the world’s intelli- 
gence. 
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ADVANTAGES OF TURBINE PROPULSION FOR 
BATTLESHIPS, 
LIEUTENANT UNITED STATES NAVY. 


BY H. C, DINGER, 


Repeated comments and the charges of uncalled-for 
conservatism in the Navy Department 
for not requiring turbines for the propelling machinery 
of battleships, have caused me to think that the set- 
ting forth of some particulars of underlying informa- 
tion regarding the relative merits of turbines and reci- 
must be 


unprogressive 


procating engines might be of interest. It 
sranted that if turbines (a new and unfamiliar system 
of machinery) are to be adopted in place of recipro- 
cating engines (an old and familiar system), they 
should have proven, beyond a reasonable doubt, one or 
more paramount advantages, which will warrant the 
making of the change. 

What are the advantages of turbines for propelling 
battleships? The following are sometimes urged: Re- 
duction in weight and space, greater simplicity, less 
attendance, greater economy, absence of vibration. 

Reduction in Weight and Space.—This is a chimera, 
Which may sometimes be found in theory, but has not 
heen proven in practice. The actual marine turbine 
may weigh slightly less than the best type of reci- 
procating engine of the same power, but the increase 
condensing apparatus and other auxiliaries neces- 
‘ary to the proper operation of the turbine will about 
balance this saving. Apropos of this,a somewhat mis- 
leading comparison has recently appeared in scientific 
Magazines, where the reciprocating engine of a battle- 
ship, ofa design six or seven years old and built to suit 
battleship practice, is compared with the turbine of a 
Scout of four years later design and built on the weight 
Schedule of a torpedo boat. A rather fairer comparison 
Might be made by taking the reciprocating engine of 
the scout’s sister ship, which is of same power. Had 
this been done, the startling advantage in weight for 
the turbine would have vanished, as would also the 
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For heavy fighting vessels, 
turbines have, thus far, not demonstrated that their 
use will produce a material reduction in weight. 
Neither is there any very material gain in floor space, 
if the machinery is installed with an idea of doing any 
overhauling. Head room is gained, but a great deal 
of space is necessary for lifting the casings. Large 
hatches are even more necessary than with reciprocat- 
ing engines, so that the space that could be gained by 
the turbines in battleships is extremely slight. 

Greater Simplicity.—While the turbine principle is 
of itself more simple than that of the reciprocating en- 
gine, the whole arrangement of the motive power of 
the type of turbines most in vogue, the Parsons, is 
not as simple as for an arrangement with reciprocating 
engines. In the Parsons system the power is developed 
upon four shafts in place of the two in ordinary use. 
This naturally leads to some complication and, it may 
also be remarked, will make it much more difficult to 
quickly change the direction and speed of these en- 
gines for maneuvering purposes, It will naturally be 
somewhat more of a problem to handle a vessel with 
four screws than one with only two; and this is some- 
thing to consider, when quick and reliable maneuver- 
ing ability is one of the essential qualities that a battle- 
ship should have. 

The adjustments of the turbine engine will require 
considerably greater accuracy than those for a reci- 
procating engine, and the ill-effect of mal-adjustment is 
much more serious. Due to slight inaccuracies in 
alignment, there is danger of many blades being torn 
out by striking the casing. A hot bearing becomes a 
very serious matter, since the melting of the white 
metal is liable to cause the ends of the blades to strike. 

The turbine requires the same auxiliaries as the reci- 
additional ones, besides 


great discrepancy in size. 


procating engine and a few 
larger condensers and air pumps. 

There is practically no difference in the number of 
attendants required for a naval vessel. Though there 
may be some reduction in, the work of oiling, this pos- 
sible reduction is to a great extent counterbalanced by 
the fact that turbines are unfamiliar machines, and 
the engineering personnel will not, for years, under- 
stand their operation as well as they do that of the 
reciprocating engine. 

Greaier Economy.—aAt the designed speed, that is full 
speed, marine turbines are about as economical as the 
best reciprocating engines now being built. When the 
speed is decreased, the steam consumption of the tur- 
bine, per unit of power delivered, increases very rap- 
idly, so that al one-haif power and below, it is consid- 
erably more than that of the reciprocating engine, and 
at low powers, several times as great. 

To show how this works out in practice, I will take 
the results of the “Dreadnought’s” trial, as taken from 
the notes published in the November number of the 
Journal of the American Society of Naval Engineers, 
and compare these with some results obtained with the 
U. S. armored cruiser “Maryland” while in service. 
The engines of the “Maryland” are not up to what is 
now the best economical design of reciprocating en- 
gines; and they were designed about seven years ago. 
Reciprocating engines fully 10 per cent better in econ- 
omy are now being built for large naval vessels. The 
results are taken from service runs with ordinary Am- 
erican coal and with an ordinary crew, made up largely 
by recruits. 

The coal used on the “Dreadnought” was no doubt 
about the best in the English market, and probably 
contained 16,000 B.T.U. per pound. The coal used on 
the “Maryland” averaged about 14,000 B.T.U. per pound. 
Considering these differences (13.3 per cent in heating 
value of coal, and the fact that in one case the coa! 
was in a measure at least picked, that a trial crew was 
used, and that efforts were made to obtain all possible 
economy to make a good showing for the turbines), an 
approximation to a fair comparison of results would be 
to take off 15 per cent from the “Maryland’s” coal per 
I.H.P. and compare this with that of the “Dread- 
nought.” (See last column under table of ‘“Maryland’s” 
performance. ) ; 

The boilers of the “Maryland” and of the “Dread- 
nought” are of the same type, Babcock & Wilcox, so 
that differences in boilers may well be left out, and the 
difference in coal per I. H. P. may be attributed to the 
engine installation. 

By comparing the results, it will appear that the 
“Maryland's” reciprocating engines are, at designed 
full power, about as economical as the “Dreadnought’s” 
turbines at full power. Below full power, down to %4 
power, 22 to 18 knots, the difference is slightly in favor 
of the reciprocating engine; from \% to 4 power there 
is about 30 per cent in favor of the reciprocating en- 
gine; and below 4 power the reciprocating engine 
uses 50 per cent and upward less coal. 

The best reciprocating engines used in the merchant 
service are 10 to 20 per cent more economical than the 
full-speed performance of the “Dreadnought.” 

Avoidance of Vibration——This the turbine accom- 
plishes, and in this it has an important point of super- 
iority. The vibrations of the reciprocating engines in- 


stalled on battleships are, however, now so slight, due 
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PERFORMANCE. 
1.H.P. per 


“DREADNOUGHT'S 
Pounds of 





Approx, poundof steam per 
Power. 1.H.P. Speed. coal. L.H.P, 
1/12 1,748 9.0 knots 4.16 41.6 
1/9 2,771 ie =" 4.97 49.7 
1/7 3,423 13.4. -* 3.23 32.3 
1/4 5,000 13.1 i 2.59 25,9 
1/2 11,301 32 1.99 12.9 
3/5 13,748 13.3. 1.89 18.9 
4/5 15,875 19 " 1.66 16.6 
4/5 16,950 19.3 “ 1.7 17 
Full 23,000 21 = 1.51 15.1 
“MARYLAND'S” PERFORMANCE. 
1/10 2,624 9.5 knots 2.3 1.95 
1/8 3,232 me. = 2.04 1.734% 
1/8 3,152 12 af 2.3 1.95f 
1/5 5,422 14 “3 1.95 1,66} 
1/3 8,444 16 a 1.71 1.45% 
2/5 10,520 17 ” 1.74 1.481 
3/5 15,395 19 we 1,74 1.48f 
Full* 27,101 22.5 “ 2.3 1.95¢ 


to improved balancing, that they offer no serious ob- 
jection from a military point of view. 

The advantage of economy of the turbine in marine 
work exists at a certain speed, which is the full speed 
for the turbine; when this speed is lowered, the econ- 
omy drops rapidly. At % speed and less the best types 
of reciprocating engines are more economical, and be- 
low \% speed they are twice as economical. If tuy- 
bines are to be placed in battleships on the ground 
of economy, they ought to be reasonably economical 
at the cruising speed. The cruising speed of batik 
ships will be a little above half speed, 11 to 14 knots, 
1/5 or 1/4 power. At this speed the turbine will use 
50 to 100 per cent more coal per unit of power dk 
veloped. If it is desired to go full speed, the turbine 
will show a slight superiority in economy, but hardly 
over 5 per cent. The question then is: Will this slight 
increase in economy at top speed be worth the sacrifice 
in economy of over 50 per cent at the speeds that the 
vessel will ordinarily run? In those ships where fui! 
maximum speed is the essential point of their being, 
the turbine will have an advantage; but where full 
speed is not to be used continuously, this advantage 
disappears. Battleships will not cruise at 20 knots, 
nor at 18 either. It is too costly, and they do not carry 
sufficient engineering personnel to Maintain such a 
speed for any length of time. 

In view of all this, it seems that the superior ad- 
vantages of turbines for propelling battleships have not 
as yet been conclusively proven, nor should the Navy 
Department be considered extremely conservative in 
not definitely requiring them without alternative for 
the battleships whose contracts are about to be let. 
It may be that in time such increased economy wili be 
developed for the turbine at the lower powers that it 
will remove this serious objection which is now pres- 
ent. 

The turbine, however, has a place in naval vesseis 
where its advantages are fully worth while, and that 
is in vessels that are built primarily for speed and for 
continuous steaming at full speed. Such vessels are 
the scout cruisers, torpedo boats, and destroyers 
the turbine has more of an advantage, and it is here 
that its merits should be developed. 

There is also another field where the turbine is pe- 
culiarly applicable, and that is for operating the dy 
namo engines on board ship. This is a fleld where a 
constant speed of revolution is necessary, and where 
the turbine system should show with advantage 
points of superiority. The proper procedure would 
seem to be to develop the turbine for those 
where its advantages are greatest, and not to 
this new and apparently popular motor in a place where 
it has as yet not proven its superiority in an all-round 
manner, 
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The Army and Navy Journal says that though Eng- 
land appears to be taking the lead in turbines, she has 
copied America far more in her types of screw engines 
than America has copied England. The prevailing 
types of screw engines first used in the mercantile 
marine and the navies of both countries are what are 
known as the “back-action,” “direct-action,” and the 
“vertical overhead cylinder” engines; and these types 
all originated in America. The first ship in the Eng 
lish navy which had her entire steam machinery be 
low the water line, and the first one whose engines 
were attached directly to the screw shaft, was the 
“Amphion,” the design of whose machinery was made 
in New York and sent to England. 





* On this trial steam wae put in receivers, and safety vaivee were biow- 
ing part of the time. When ail the steam passes through throttle, 25,000 
I. H, P., which is 10 per cent above designed power. can be developed with 
about 1.8 pound per I. H. P., or with 15 per cent redaction, 1.53. The 
** Pennsylvania,” a sister ship, has developed more than thia on triai with 
an expenditure of 1.88 H. P. per pound of coal, 

+ Results obtained by dividing total coal used for main engines and ail 
auxiliaries by the I, H. P. of main engines. 

tI A. P. per pound of coal after taking off 15 per cent to eqnalize on 
account of difference in coai and conditions. 
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A HARVEST OF THE SEA. 


W. G. PITZGERALD 


From pearls to herrings, the sea yields many har 
ts but almost without exception men have to 
go and get them rhere is one yield, however, within 
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for a farm is whether or not he is a resident of the 
district. If he is not his application is rejected, but if 
he be willing to settle down in the island and work for 
its welfare, a plot of arid shingle is allotted to him 
The farm is peculiar in another respect, for the ten- 

















Loading the Carts with Seaweed Previously Collected at Low Tide. 


the reach of the very humblest He may not be en 
dowed with lands, or possess the necessary ability and 
patience for agriculture, but he can go down to the sea 
beach without a cent and gather in a bountiful harvest 

It is in the well-known Channel Islands off the 
British coast that seaweed farming is carried on sys 
tematically and scientifically. The “crop” is also culti 
vated off the coast of Cornwall, and in man. countries 
of Furope—especially where the tremendous Atlantic 
gales sweep up this valuable commodity in huge banks, 
all ready for the harvesters. In such places the indus 
try gives employment to hundreds of men and women 

in the islands of Jersey and Guernsey especially 
hundred of ton of eaweed were formerly exported 
to the mainland of England for fertilizing purposes; 


but of late years the immense and increasing market 


gardening industry of the islands themselves has 
found use for all the seaweed gathered As much as 
2.060 tons may be harvested in a single season, when 
nearly 60,000 cartloads are removed from the beach 


The weed is not only retailed in open market to agri 
culturists, who value it highly as fertilizer, but it is 
also largely bought by chemical manufacturers of the 
islands and mainland, who distill iodine from it 

One finds on inquiry that these regular seaweed 
farms” have been in existence for nearly four hun 
dred years, and there are many quaint old laws and 
customs connected with them Each seaweed district 
has its own local council, made up of successful farm 
rs, apd these bodies allot to each man his farm. This 
eurlous plece of property is merely a stretch of beach 
from which the tenant is permitted to gather all the 


d that a bountiful sea may cast up. 


we 


The farmer, however, is obliged to obey a regular 
code of by-laws, infringement of which may mean con 
siderable fines 
industries and the first question asked of an applicant 


Guernsey especially supports home 


ant pays no rent whatever, so that his only expenses 
are those of kilning and harvesting Each farm is 
marked out with big bowlders, and may consist of 
from 400 to 600 yards of beach. All seaweed cast up 
within this area is the absolute property of the tenant. 
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which comes before Monday morning will take back 
into the bosom of the sea forever the proffered gift. 

There are Biblical laws about the removal of a 
neighbor’s landmarks defining the boundaries of his 
farm. Such offenses are considered so serious that a 
man may not only be heavily fined, but also lose his 
farm absolutely. 

The harvest is at its height during the months of 
July and August. In some regions there is a kind of 
“close time,”’ and harvesters can only gather the weed 
during those months. Other districts, however, permit 
their farmers to take advantage of the vast quantities 
of ‘“varech” cast up by the winter gales. 

The outfit of the seaweed farmer is simple enough, 
It consists of a few long-handled picks and rakes, a 
few long knives, some carts and horses, with the neceg- 
sary laborers. It is worth noting that the carts used 
to remove the harvest are far smaller than those em- 
ployed by ordinary agriculturists. This is in order 
that when fully laden they may not sink their wheelg 
too deeply into the sand or shingle of the shore. Some 
farmers use special carts with barred sides, so that 
the sea-water shall drain off from the weed in transit, 
The draft horses are mere sturdy ponies; and so deep 
is the road with sand and stones, that one will fre 
quently see a cart laboring along with three and four 
animals harnessed tandem fashion. 

Most of the farmers, by the way, kiln their weed be 
fore selling it, but there are many who do not possess 
a kiln of their own, and sell it in stacks as it stands 
on the seashore at about $1.50 a ton. This is a very 
low price, considering that seaweed is one of the best 
manures known to agriculturists. It is commonly put 
on the soil and permitted to rot. Many farmers, how- 
ever, use only the ashes left in the kiln after the weed 
has been burnt. These ashes are considered to possess 
really marvelous properties as fertilizer. 

It costs a local farmer about $100 to build a kiln, 
but should he be unable to afford that sum, the curious 
little farm council already mentioned will kiln it for 
him at certain stated fees, the regulation of which is 




















A Laden Cart on the Shore. 


One of the strictest by-laws is that forbidding a man 
to gather “varech as the weed is called locally—on 
a Sunday Very tempting is it to break this rule 
during a great storm on Saturday night, when vast 
quantities of the profitable weed are thrown upon the 
beach, with the absolute certainty that the high tide 

















Carts Loading and Unloading the Seaweed. 


A HARVEST OF THE SEA. 


centuries old. The dry seaweed is thrown into the 
kiln and set on fire. The draft keeps the stuff smolder- 
ing away until it is all consumed, leaving 21 heap of 
fine white ash in the receiver below. 

Along the coasts of Jersey, Guernsey, Alderney, and 
Sark, lie vast submerged banks of seaweed quite close 
to the surface. The banks are occasionally a very 
serious menace to navigation, particularly when enor 
mous masses of the weed are torn free by the storms. 
Thus, the great liner “Mohican,” which foundered off 
this coast ten or twelve years ago, owed her destruc 
tion entirely to vast entangling masses of floating se@ 
weed, which caused her to drift into the breakers im 
utter helplessness. 

At low tide these banks are visited by the seaweed 
farmers, and great masses are literally reaped from 
the sunken rocks by means of sickles attached to long 
poles. The weed is cut off at the roots and floats to 
the surface. It is brought ashore in lighters in im 
mense quantities. Oddly enough, its price continues 
to drop, although the local iodine industry grows stead- 
ily year by year. 

When the weed is used unburned upon the land, ft 
is plowed into the ground in February and Mareh; 
otherwise the residue of ashes is scattered over the 
ground immediately after plowing. 

The quaintest sight of all connected with the sea- 
weed harvest is the great procession in May at the 
conclusion of a successful winter’s season. Every 80@ 
weed cart appears to be present and the sturdy little 
ponies are all decked with colored ribbons. Quaintly- 
dressed men, women, and children are seen forming 
in procession, and bearing picks, sickles, and rakes 
which have done duty to such good purpose through 
out the season. 
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MANUFACTURE OF WORSTED CLOTH. at all times the weight, strength, color, fineness, and washing are nicely illustrated. At the factory these 
BY W. FRANK M’CLURE. softness. The loin wool and that on the hind quarters are known as “scouring bowls.” They much resemble 
Introduc: to the United States little more than is short and coarse. That on the fore part is most apt vats and the machinery within a rake with eniengated 
fifty yeal the industry of making worsted cloth to be filled with burs. That about the sides and shoul- teeth. The wool is automatically carried from the 
has grown remarkable rapidity, especially in the ders has a soundness of fiber, an evenness of length, sorting table into the first of a series of these bowls or 
last fifteen It is to-day by far the most impor- and a fineness in every way superior to the rest. In vats. As the mechanical washing proceeds the wool 
tant part goods manufacture. According to some wool the feeding and the shelter that has been moves forward, and every few feet is automatically 
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Sorting the Wool. Inspecting Worsted Cloth. 


the figures of the twelfth census, the annual ,produc- afforded are at once apparent. Warm climates are also lifted and fed into a device resembling a wringer, 
tion of worsted dress goods in this country exceeded conducive to distinct kinds of wool, and each kind is from which it is delivered into the next béwi, and so 
103,000,000 square yards, and that of woolen 41,000,000 best suited to a respective kind of cloth, as are also on until it finally is carried into a large metal inclosure 

Only the long fibers of wool are used in the making the respective parts of a single fleece. American wool known as a “dryer.” In the cleansing operation soap 
of worsted cloth, while in woolen manufacture the is the softest, but its goodness is often lost to no small is employed. The amount of soap used in the United 
short fibers are utilized Woolen goods are spun degree because the sheep from which it has been taken States in all the wool industries, both for scouring 
directly from the wool as it comes from the carding has been allowed to roam among thorns and burs wool and fulling and cleansing cloth, was 35,136,593 
machines, while wool for worsted cloth must go which have torn its coat; or, perhaps, a bale of wool pounds for a recent year 
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Automatic Combing of the Wool. A Glimpse of the Spinning Room. 


through an additional process to straighten out the may be badly marred by the binding twine which has In the dryer the wool travels round and round upon 
long fiber. The raw product arrives at the worsted held it in place, producing a flaw which, if not inter- a conveyor, and while so doing is subjected to the heat 
mill in bales of different shapes and sizes, weighing cepted, would go clear through the various processes of steam pipes. As fast as it becomes dry it is deliv 
all the way from 200 to 1,000 pounds. As soon as the to the finished cloth. Australian wool is prized in ered by a blast of.air that is at all times blowing In 
burlap covering has been removed, the first of the great measure for the care which the growers give to the direction of an opening at one side. Since it left 
skillful operations, that of sorting, begins. Each fleece these important details. the sorting table the wool has lost in weight in animal 
is rolled out upon a sloping table, and the sorter pro- Wool once sorted is ready to be washed. In one of oil and dirt perhaps 35 per cent. After drying, carding 
ceeds to pick out the best wool first, having in mind the »ccompanying photographs the facilities for wool is the next operation. Carding machines were invented 








The Weaving Room. The Machinery Used in Washing Wool, 


THE MANUFACTURE OF WORSTED CLOTH. 
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near the close of the eighteenth century, and with all 
their subsequent improvements are to-day used, a 


heretofore inferred, in both the woolen and worsted 
ndustries These machines in the main consist of 
large cylinders belted with leather, the leather in turn 
being fitted with fine wire teeth The teeth on one 
cylinder are all curved in one direction, and those on 
another in the opposite direction. When in operation 
these cylinders revolve in opposite directions within 
a fraction of an inch of each other. As the carding 
machines operate upon the wool, it is pulled into a fine 
film and wound around the cylinders. Finally this film 
is automatically gathered from the cylinders and 
guided until it comes from the machine in a delicate 
ope of loose fibers A long antiquated method of 
earding consisted in drawing the fibers over two ob 
long boards covered with leather fitted with fine wires 
The first carding mill in this country was established 
at Pittsfield, Mass., in 1790. At first the carding was 
an industry in itself, and the other departments of 
woolen manufacture were carried on at other places 

{t is at this point in the manufacture that the comb- 
ing away of the short fiber and the collecting together 
of the long fibers for modern worsted cloth is intro 
duced. The long fibers are all laid parallel to each 


other The machinery for this 
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pipe Unevenness is removed by an operation known 
hearing,” after which comes the pressing between 
large rollers. Next it is measured, and wound into 
rolls 
> +96. _______—_— 


THE USE OF COMPRESSED AIR IN LOGGING. 
BY EK. A, STERLING 

Machinery of special design has found extensive use 
in logging operations, particularly in the forests of 
the South and West Logging railroads, donkey en 
gines, steam skidders, and wire rope systems of vari- 
ous kinds contribute to the ease and economy of get 
ting logs to the mills. The primary steps of felling 
the trees and sawing them into log lengths have, how- 
ever, been done mainly by hand labor up to the 
present 

Machine saws of practical value for cutting standing 
timber have never been perfected, largely because the 
necessary power has not been available, and also on 
account of the danger and difficulty of handling a ma 
chine of any kind in rough forest land. The same is 
true in the main of sawing the felled timber into 
standard logs An exception to the latter is found on 
the lands of the McCloud River Lumber Company in 
where a compressed-air 


Siskiyou County, California 
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within reach of the transmission hose. There ig a 
decided economy both in time and labor in the use of 
the compressed-air machine. To operate it requires 
nine men, and the average daily expense, exclusive of 
repairs, is $25 Its daily capacity is from 125,000 to 
140,000 feet board measure, though under exception- 
ally favorable conditions a cut of 160,000 feet is possi- 
ble. To secure the same output with hand labor would 
require from fifteen to seventeen men at a daily wage 
of $2.50, the average cut per man being from 8,000 to 
10,000 feet. This gives a daily saving of $12.50 to 
$17.50 in favor of the compressed-air saw, on an out- 
put of from 125,000 to 140,000 feet board measure of 
logs. This is ample to cover repairs and give a sus. 
tained balance above the interest on the initial invest. 
ment There is no apparent reason why a similar 
machine should not be used in other regions where 
conditions are favorable. 

Seana 2+3o+e 

Making Quartz Glass, 

It is announced from the Carnegie Geophysical 
Laboratory in Washington city that quartz glass can 
be successfully manufactured, but the authorities of 
that institution decline to commit themselves as to its 
feasibility from a commercial viewpoint. The chief 

value of quartz glass over ordinary 








operation is equipped with thou 
sands of closely-set teeth no larger 
ihan pins. An idea of the generai 
ippearance of the machines can be 
gained from the photograph of a 
combing room The combed and 
collected wool is delivered into 
metal cans in the form of loosely 
wisted ropes In the drawing 
room these loose ropes are “drawn” 
out, which means just what the 
name implies It goes into one 
drawing machine as one yard and 
comes out eight yards, and so on 
The next operation, that of spin 
ning, is one of the oldest industries 
in the world’s history Fifteen 
hundred to two thousand years be 
fore Christ the spindle and the 
distaff were known to the people of 
Egypt The distaff was a simple 
stick around which the fiber was 
colled, and held in the left hand 








glass is found in the fact that it 
can be heated to a temperature of 
about 1,000 deg. C. without soften- 
ing, and its expansion under ordi- 
nary heat is so small as to be al- 
most a negligible quality. It also 
can be heated red hot and plunged 
into cold water without in the least 
cracking It has the  distinet 
property of permitting the passage 
of ultra-violet light rays, making 
it remarkably valuable in _ photo- 
graphic uses. 

Quartz glass has been made in 
Germany for laboratory uses in the 
form of tubes, by heating small, 
clear quartz crystals and sticking 
hem together. The tubes and 

vessels made after this man- 
eh, patchwork-looking 








The spindle resembled a top set in 
motion by a twirl of the hand. Two 
or three thousand years later came 


ht nv useful pur- 
p »wn by 
which ¢ i t- 
factured into gla she f any 
size, by reason of i that 


masses of broken quartz couiu } 





the placing of the revolving spindle 
in a frame where it could be oper 
ated by foot power, and in 1763 the 
spinning jenny-—a most important 
invention, comprising eight spin- 
dies—made its appearance. A mod- 
ern factory to-day operates several 
thousand spindles in the aggregate. 

Spinning is the final operation in 
the converting of raw fiber into 
ihread. It is a continuation of the 
drawing process to attain the de- 
ired thickness of thread and at the 
same time twisting the fibers into 
the firm continuous threads of the 
strength necessary for the subse 
quent operations of weaving. In 
worsted manufacture the threads 
are then either twisted together 





with more threads of wool or with 





be fused together without having 
the resultant glass full of bubbles. 
Quartz will liquefy under intense 
heat, but it will never become soft 
enough for the air bubbles to es- 
cape, the result being that melted 
quartz is a dirty, porous mass more 
or less like pumice stone. 

At the Carnegie Laboratory many 
methods were tried before definite, 
satisfactory results were obtained. 
If the quartz was intensely heated, 
free silicon was deposited on the 
inside of the air bubbles, and the 
glass was spoiled. The final solu 
tion of the problem was found in 
heating the quartz to the melting 
point, about 4,000 deg. F., and then 
subjecting it to an air pressure of 
between 400 and 500 pounds. After 








threads of silk, this depending up- 
on the quality of the cloth to be 
made. The thread, before going to 
the looms, is wound first onto a 
six-inch spool and then unwound onto larger spools. 

Weaving is the passing of one set of threads trans- 
versely through another and interlocking them in such 
manner @ to form a united surface. The threads 
which run lengthwise are known as the warp, and the 
traneverse threads the weft. Part of the threads form- 
ing the warp are raised and part depressed; thus leav- 
ing a space between. Through this space between the 
raised and depressed threads of the warp the shuttle 
carrying the weft is passed. Then by raising the 
threads which are depressed and lowering those which 
are raised, the interlocking results, All this was ac- 
complished by hand looms for centuries. What is 
known as the “power loom” did not make its appear- 
ance until the nineteenth century. The power loom 
to-day automatically raises and lowers the series of 
threads, and passes the shuttle through the interven- 
ing space and likewise the subsequent operation, with 
all the skill of the human hand. A master mechanic 
sets the looms for the performance of a certain piece 
of work, and girls keep the shuttles filled. If in the 
operation a thread breaks at any point, the loom stops 
automatically 

The cloth, after coming from the looms, its still fur- 
ther cleansed, examined, and dyed, The water is then 
extracted, and the cloth travels over a system of steam 


The Compressed-Air Logging Saw in Operation. 
THE USE OF COMPRESSED AIR IN LOGGING. 


“bucking-up” saw has been successfully used for some 
years. The trees are felled by hand, and cut into log 
lengths by the machine saw. The company operates 
on comparatively level land near the base of Mount 
Shasta, where the forest of yellow pine, sugar pine, 
and white fir is composed of unusually large indi- 
vidual trees in open stands. The ground cover is a 
rather dense chaparral. 

The machine consists of a traction engine equipped 
with an air compressor and a storage tank. To the 
air tank are attached rubber hose which give a work- 
ing radius of 300 feet. The saws, which are similar 
to a heavy cross-cut saw, are actuated by a piston 
working in a small cylinder set in a movable frame, 
which can readily be attached to logs of any diameter. 

The cylinder, which has pivot trunnions removably 
hung in bearings, is connected with the compressed-air 
tank by a line of hose. The usual outfit consists of 
three frames and one saw. The saw when started is 
left to work automatically, while the two empty 
frames are being moved to new cuts and attached to 
receive the saw. A “swamping” crew precedes the 
compressed-air saw and trims the felled trees, throw- 
ing the brush to one side to give room for the ma- 
chines. The traction engine is moved under its own 
power to convenient points, where several trees are 


this it was allowed to gradually 
cool. The air pressure squeezed 
out the air bubbles, and the result 
was a solid and clear mass of 
quartz glass. The plates so far made at the laboratory 
are only about three by five by half an inch in size. 
The bubbles are few, not over one-half a millimeter 
in diameter, and are not frequent enough to inter 
fere with the use of the glass for lenses, mirrors, and 
other optical work. With more skill and experience 
the glass can be made without the flaws which com 
fronted the workers. 


——_—e 





oe 


A novel feature in tunnel design devised by Mr. 
Charles M. Jacobs, the chief engineer to the Pennsyl- 
vania tunnels under the Hudson River, is found in the 
screw piles, which will be placed at intervals of 15 
feet throughout the length of the tunnels. While the 
silt forming the bed of the river is sufficiently tenacious 
to hold the tunnels in perfect alignment during co} 
struction, it was not considered firm enough to do 8 
when the tunnels are in use. To forestall this possible 
danger screw piles will be sunk to a solid foundation, 
and upon them the tunnel proper will rest. The piles 
will be 27 inches outside diameter, and the shell will 
be 1% inches thick. The sections will be 7 feet @ 
length, and will be bolted together through internal 
flanges. The lowest section will be cast with one turn 
of a screw 4 feet 8 inches.in diameter. 
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(Correspondence, 


Sweet Milk Diet, 
To the Editor of the ScieNTIFIC AMERICAN: 

In the Scientiric AMERICAN of March 2 I read a 
letter from Clay Harpold relative to a sweet milk 
diet. He cites several cases of stomach trouble or 
dyspepsia izgravated by the use of sweet milk which 
could not be cured until the use of sweet milk was 
discontinued For a great many years I have been 
troubled with dyspepsia or indigestion. I tried sev- 
eral doctors and various patent medicines without 
relief. I was troubled the most at night; in the day- 
time not as much. I reasoned that the erect position 
in the daytime allowed the gases generated in the 
stomach to escape. If Il went to bed without supper, I 
was not distressed in the least. One evening I made 
my supper of bread and milk, and I rested as com- 
fortably as if | had eaten nothing. This was a hint 
which I took. For about four months I have eaten 
bread and milk at the evening meal without feeling 
any return of the trouble. Two or three times I have 
eaten other food as an experiment, and in each case I 
have been distressed more or less, according to the 
amount that | had eaten. Tuomas RYAN, 
Lockport, N. Y., March 11, 1907. 

— —>-+e-=  -— 
Spike Fastenings on Railroad Curves, 


To the Editor of the Screntiric AMERICAN: 

In regard to your observations of the New York 
Central wreck in your issue of March 2, I would like 
to add a few remarks to the practical side of the ques- 
tion. 

In a conversation held with a track foreman who 
has been for thirty-four years in the employ of the 
Chicago and Northwestern Railway on their double- 
track system, he stated that he had taken spikes out 
on curves that were nearly worn through where the 
base of the rail bears on them; also, that spikes wear 
more when a rail is placed on a tie plate than when 
placed directly on the wood. Supposedly a rail 
placed directly on the wood gives the rail more 
spring, and the wear covers a larger surface on the 
spikes. 

This foreman said that he used his best oak ties on 
a curve, and a brace mae especially for this purpose 
by the Chicago_aud Northwestern Railway, for the 
sharper cur‘ This brace fits under the head of the 
rail, and flares out and is held by three spikes at the 
outer end. 

If the spikes were worn as herein stated in the New 
York Central wreck, we can readily see why the tests 
were held afterward (with new spikes) with safety 
at a speed of 82 miles an hour without any further 
elevation or alignment of the track. 

The position of the center of gravity in the electric 
motors and the elevation of the outer rail are very 
good considered scientifically, but do not overlook the 
spike, the only thing that keeps the rail in its place. 

Rockford, Ill., March 11, 1907 L. H. LUTHER. 

+ 2 
Au Opinion om the Transmission of Life from Star 
to Star and on Ledue’s Artificial Plants, 
To the Editor of the Screnrivic AMERICAN: 

The letter from C. W 
of Life from Star to Star” brings up the subject of 
inorganic cosmical and biological evolution. Accord- 
ing to Lockyer and others, very hot bodies are ex- 


Bennett on the “Transmission 


tremely simple in their composition. In the hottest 
Stars like Zeta Puppis, in the constellation of Argus, 
the spectroscope shows that the elements are few, 
and most of them in a dissociated or proto form. The 
most prominent element is hydrogen and proto-hydro- 
gen. The less prominent elements are helium, proio 
Magnesium, and proto-calcium. In cooler stars, me- 
lallic elements appear and the number of elements 
Sreatly increase. Since the hotter stars contain fewer 
elements, it is logical to assume that if the tempera- 
ture of a star were sufficiently high all elements would 
be dissociated and all matter reduced to the corpuscu- 
lar form. 

As we descend from the hottest stars down to the 
Coolest visible stars the elements increase in num- 
ber, but all visible fixed stars are above that critical 
temperature where chemical action is possible and the 
elements are therefore uncombined. It is only in 
colder bodies like the earth that there is the complex- 
ity of matter due to chemical combinations, where 
organic life is possible. 

Prof. Arrhenius’s theory of the pressure of light 
Seems to be pretty generally established. Accepting 
the theory that the earth and all the planets are sub- 
Jected to constant bombardment of corpuscles from 
the sun and stars, I cannot see how germs of cellular 
life can be conveyed by them through interstellar 
Space, since that space is but little above absolute zero, 
4 temperature that would destroy all life germs of 
Which we know anything. 

* mand ag Gradennyets on “Artificial Plants 

A alls an article which appeared in the 
Revue Scientifique, Paris, two or three years ago 
Which ascribed to crystals a certain kind of life. The 
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theory was based on phenomena observed under the 
microscope during the growth of crystals from a so- 
lution. A salt was dissolved until the liquid was sat- 
urated; by lowering the temperature a series of very 
complicated vital phenomena appeared. The crystals 
could move about and possessed the peculiarity of be- 
ing able to reproduce themselves, by division, gemina- 
tion, and endogeny. The struggle for existence went 
on. When two crystals met the weaker would be ab- 
sorbed by the stronger. They appeared to be alive. 

Von Schron discovered that crystals had diseases, 
some of which were hereditary. The author proposed 
the formula, Omne vivum ex molecula (all life from 
the molecule). He ascribed to crystals real spontane- 
ous generation, The growth of Leduc’s artificial plants 
appears to be a confirmation of the theory of mole- 
cular life. Perhaps in time we may go a little farther 
and say, “All life from the corpuscle.” 

Joun Canpnee Dean. 

Indianapolis, Ind., March 24. 

oi 
An Artificial Geyser. 
To the Editor of the Scienriric AMERICAN: 

The illustration and description of the hydraulic 
air compression plant in your issue of the 16th prompts 
me to describe what proved to be an artificial geyser, 
which was accidentally produced in this city about 
two years ago. 

This section is underlaid by an extensive deposit 
of soft limestone, which is permeated with fissures, 
cavities, and underground streams; and the “lime 
sinks,’ caused by the caving in of a cavern, are easily 
drained of the water they usually hold by boring a 
hole in them to the cavities below. It was necessary 
to drain a low place in the city, which, after heavy 
rains, formed a pond of about half an acre area with 
a depth of about 18 inches. An 8-inch hole was drill- 
ed at the edge of the pond, the water being dammed 
back, and at a depth of ninety feet the drill dropped 
into a cavity some six or eight feet in depth. 

The drill was then withdrawn, the dam opened and 
the water allowed to enter, which it did with a rapid, 
whirling motion, not completely filling the pipe. In 
a few moments the hole began to fill up, violent 
ebullition began, and the column of water and spray 
was violently shot up in the air to a height of about 
10 feet. 

I was on the spot a few minutes after the first 
discharge and took notes of the action of the well. 
In six minutes after the first discharge, the well fill- 
ing again, the discharge was repeated, and the action 
was continued at intervals of six to ten minutes for 
half an hour, when, the pond level having been lower- 
ed, the intervals became longer and the discharges 
iess violent, and finally ceased with the draining off 
of all the water. My explanation of the phenomenon 
was, that the drill had entered one side of a domed 
cavity having an outlet near the bottom, which out- 
let was too small to carry off the volume of water 
entering, and the air carried down by the water was, 
of course, compressed in the chamber until its high 
pressure forced out the column of water in the pipe. 
With very heavy rains furnishing a sufficient volume 
of water, the action is repeated. C. W. Tit. 

Albany, Ga., March 18, 1907. 
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The Orbit of the Sun and the Solar System, 
To the Editor of the Scienrivic AMERICAN: 

In the issue of February 9 of the Scienriric AMERI- 
can, J. D. W. C. (Inquiry 10374) asks concerning the 
probable length in earth years of the orbit of the solar 
system. I have before me an article by Richard H. 
Byrd which, I think, answers this question very com- 
pletely. I quote from the article as follows: 

“Our sun through the centuries travels a long el- 
lipse, dragging the world, of course, with it, and just 
within one end of this ellipse blaze the rays of anoth- 
er sun, known to astronomers as the star Arcturus. At 
the other end of our sun’s ellipse are cold voids, vast 
spaces of absolute zero. 

“Astronomical records are complete enough to show 
that somewhere more than twenty centuries ago Arc- 
turus was visible only as a luminous speck. Now it 
blazes in the evening sky, bright as the planet Jupiter, 
a beacon among the glittering points of fire that stud 
the firmament this side the Milky Way. Manifestly, 
our own solar system is approaching the sun Arcturus. 

“The rate of travel of our sun through space, carry- 
ing with it its little group of satellites, including the 
world, has been determined with fair accuracy. We 
are racing southward through the heavens at the rate 
of about 5,000,000 miles a year, along an are whose 
segment shows undeviating progress in the one direc- 
tion of Arcturus. Eventually, we will be carried clear 
around this star and be subjected to its fierce rays; 
then we will come back on the other side of the el- 
lipse, and will be carried along a wide and awful sweep 
toward the star Polaris, now in our rear, and to the 
extreme curve that must be passed before the journey 
back again begins. How many times our solar system 
has swung that almost illimitable course, none can 
ever know or guess. But in this great course there 
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are just two extremes of season, except that instead 
of their being six months, they are about 75,000 years 
apart. The summer season of this vast cycle is un- 
utterable heat—the melting point; the winter season, 
frigidity. That we are now a little more than half 
way down the journey to the summer turning point, 
and entering upon a spring-like opening to a young 
summer of celestial weather, is made clear by those 
whose study is the sky, and to whom the stars present 
but partial mystery. 

“The astronomer Leroy Tobey has shown that the 
course we are traveling is regulated by the infivence 
of Arcturus, and that it will carry us around that tor- 
rid star in something more than 25,000 years. The 
turn will bring us so near to it, and into a zone of 
heat so high, that physica! life in its present ferm 
will be impossible; for Arcturus is an Incandescent 
sun, known to be vastly larger than our own. The be- 
lief that the world shall die in fire enwrapped a truth 
—as all beliefs do when they are understood. 

“On the other hand, at the Polaris end of the great 
ellipse are ‘thrilling regions of thick-ribbed ice.’ Flong 
to the extreme limit of its course, before it turns 
again in answer to the magnet of its orbit, our sun 
and the worlds that circle it, being farthest from 
their source of heat, will dim and fall into a sleep of 
cold so deep that life will be suspended, to again 
awaken and again begin a new development, as the 
southward turn is made and warmth flows in once 
more.” 

This is only a partial quotation from the article re- 
ferred to, which appeared in a local publication, but 
I think is sufficient to answer the inquiry of your 
correspondent. I do not know whers the article first 
appeared, Eimer EB. Tow se. 

Richmond, Ind., February 18, 1907. 





Peary’s New Polar Projects, 

The Navy Department at Washington has granted 
another three years’ leave of absence to Commander 
Robert E. Peary, the Arctic explorer, and this added 
to the fact that orders have been given to hurry along 
the repair work on the polar ship “Roosevelt,” renders 
it not unlikely that he will have another expedition 
ready to sail for the north pole by June 16. [t is 
known that he is anxious to get away about that date, 

Commander Peary stated in his lectures that if 
he ever started again to reach the pole he would take 
a course more to the westward from the last starting 
point, a thing he learned on his last trip. 

There were only two obstacles that he encountered 
in his plans to try again to reach the goal of his am- 
bition. One of these was the raising of funds to pay the 
expenses of the expedition, and the other was the 
necessity of obtaining a leave of absence from the 
Navy Department. A few days ago the announcement 
was made that Commander Peary had received a guar- 
antee of $200,000 for a new expedition. 

The other obstacle was overcome when the Navy 
Department granted the three years’ leave of absence. 
sndulimemaiytetiy aonsnpcatiieatniiiadiadnastonm naihidhuiedebenist 
The Current Supplement 

The current SurrLement, No, 1633, opens with an 
excellent article by G. K. Gilbert on the rate of reces- 
sion of Niagara Falls. A series of pictures made at 
intervals from 1827 to 1895 show how rapid has been 
the erosive work of the great cataract, and how the 
shape of the Falls has changed year by year. The 
induction coil, however smail, shouid be provided 
with a switch for making and breaking the primary 
circuit, and as it is often desirable to change the direc- 
tion of the current through the inductor, as the pri- 
mary winding is called, a reversing commatator can 
be employed to advantage. How such a reversing 
commutator may readily be constructed at home by 
the experimental amateur is clearly told by Mr. 
A. Frederick Collins. Working drawings accompany 
the text. Dr. Frederick H. Millener contributes a diz- 
cussion of the pernicious effects of alternating current 
of high voltage. Mr. Taylor’s splendid article on the 
chemical composition of tool steel is concluded. How 
coke is made is told very lucidly in an authoritative 
article. Prof. A. Durig writes on alcoho! and mour- 
tain climbing. The gigantic increase in the erection 
of skyscrapers in lower Broadway, New York city, has 
been made in the face of grave and increasing engi- 
neering difficulties which concern chiefly foundation 
problems. These are excellently discussed by Mr. 
C. M. Ripley. Mr. J. Percy Moore traces the evolution 
of the elephant. 





Repulse of Balloons by Coast-Defense Battertes. 

The German military authorities have been conduct- 
ing a series of interesting experiments at the Hewbude 
coast-defense battery, Danzig Bay, with the object of 
determining the efficiency of modern ordnance in re- 
pelling captive and free balloons. The battery was 
equipped with 10-centimeter guns and mortars. Shrap- 
nel was the ammunition used. Floating at a height 
that varied between 18.000 and 25,000 feet, belloons of 
100 cubie meters canacity were quite easily brought 
down. Only one balloon escaped inland. 
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THE HIPPODROME MYSTERY UNVEILED. at will. and as the tank is known to be of solid con This very clever act is the invention of H. L. Bow. 
r , he most plea ether mystifying crete without an opening, it is a great puzzle to de doin, of New York city, who conceived the idea of 
‘liusions that i been our plea cide what becomes of the girls in the interim between’ utilizing the principle of the diving bell. To illys. 
1. ited on the stage, or their actual performances. trate the working of this device, take a glass tumbler 
her it York and plunge it into the water with the 
Hippodrome ioted for its mouth perpendicularly downward. It 
qua h the huge, will be found that very little water 
tant a part will rise in the tumbler, but as air ig 
Neptune's compressible it could not entirely ex. 
Danghte operatic ex clude the water, which by its pressure 
in il condensed the air a little. The ip. 
- wie vention provides means whereby with 
. ‘ the aid of a tank of water, drowning, 
1 f w material disappearing, rescuing, and other 
in oe ' , tate that scenes can be effectively rendered, 
whe in falls at the begin The device can be constructed in a 
ing of the cond scene (for at the number of ways, using the diving bel] 

Hippodrome the curtain does not risé principle in all cases, 
but nks in a well surrounding the At the Hippodrome individual diy. 
tank) ve ee the fishing village of ing bells are used. There are six in 
St Malo on the coast of Brittan To all, five small individual bells and one 
the left is t cabin of Marceline. the large bell for the occupants of Nep- 
troll imy tune’s boat. Prior to the opening of 
‘unct in t rf the act the six air bells, which are con- 
') ffect r whole t of the structed of boiler plate, and are sup- 
stage is taken up |} the huge tan! ported on legs provided with castors, 
which filled with placid water. At are run on the stage and are rigid- 
the apy i moment up from the ly secured to the lid of the tank, 
L rise th beautiful Siren the which is raised or lowered by powerful 
Queen of tl Mermaids She sings of hydraulic pistons. The mermaids go 
the wonde of the deep and plead on the stage and place their heads 
with tl } to plunge beneath the within the upper portion of the bells. 
face of the water and see for him Each bell is provided with an operator, 
lf the marvels in the realm of King who raises and lowers a little indi- 
Neptune As he hesitates Sirene sum vidual lift secured to the chamber, 
mons he ermaid who rise from and who also assists the mermaid in 
ea and by their inging entice re-entering the air cell. Air hose con- 
veral fishermen to plunge into the nections, telephone, and electric light 
va } fishermen return to the wires are also quickly connected, and 
irfa and il wonderful tales of at a signal from the stage manager 
their adventures The hero follows the water in the hydraulic piston is 
Sirene beneath the surface of the released and the stage drops into the 
water and the heroine appeals to King NEPTUNE'S CHARIOT 15 MOUNTED TO, SWING ON THE. pomereey:? | water so that the top of the diving 
Neptune to restore her lover to her PRINCIPLE. OF A PARALLEL RULER ~ THE yells are submerged two feet below the 
Neptune in hi marge. drawn by met COMPRESSED AIR TANK the water. Directions to 
maids, emer from the water and iN BACK OF THE CHARIO ere are given by telephone 
promises the heroine that if she will SERVES AS’A BREATHIN erning their 
accompany him to the bottom of the STATION FOR NEPTUNE returl are given by 
sea he will tore to he the AND » COMPANIONS. red and green ist Phe air 
lost ierre She euter Neptune AFTER: HAVING. pressure is sufficient eT 
barge and to the amazement of the vil ENTERED THE CHARIOT ample breathing space while tucy of 
zers the boat with its burden sinks THEACTORS MOST compelled to stay below the water. 
out of sighi When the signal is given, the mermaid 
There are three people in Neptune's steps into a stirrup on the lift, which 
boat when it emerges from the sea is controlled by a small winch oper- 
and four when it is engulfed at the ated by the attendant. Two handles, 
close of the act. The mermaids, of somewhat resembling those of @ bi- 
whom there are nine in all, gradually cycle, serve to steady the mermaid 
arise from the water and appear to ‘ De Ee : x . : during her trip in this subaqueous ele- 
stand quite firmly on its surface and HOLD TRELR BREATH UNTIL THEY. HAVE.BLEN j vator. On reaching the surface she 
accomplish some clever posturing ELEVATED ABOVE TRE SURF ACE.OF THE WATER.- 4 steps off and climbs up on the bottom 
it ta difficult to call this attraction ’ ; » | , 9 oO ee 7 | of the diving bell, which is provided 
either an illusion or an effect In . ; nee ax: with a small guard rail. She is then 
truth it is very real, for the mermaid at liberty to perform her part of the 
ppear at the surface and dive down The Elevating Device at Rest Just Prior to Raising. scene without hindrance. At the 

sad 














“ Neptune’s Danghter” as Presented at the New York Hippodrome. The Mermaids Standing on Their Air Bells and Neptune’s Chariot in the Rear. < 


THE MYSTERY OF THE HIPPODROME MERMAIDS UNVEILED. 
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proper time it is necessary for her to actually plunge 
into the water and dive for the entrance to the bell. 
Her attendant quickly draws her into breathing space. 
Each mermaid is provided with a separate diving 
chamber and with a separate attendant. The fisher- 
men who dive into the water share with the mermaids 
their air chambers provided for them, and they come 
to the surface after they have given the idea that they 
had actually been to the bottom of the sea. When the 
hero yields to Sirene’s pleadings and dives into the 
water, he knows exactly where to find his air cham- 
ber. A good deal of fun is caused by the clown Marce- 
line, who pretends to fish from the tank and suddenly 
pulls out a live dog. This is accomplished in a simple 
manner by providing an air chamber and an attendant 
for the dog. Marceline’s fishing line is attached to 
the muzzle worn by the dog. 

More complicated is the entrance of Neptune, who 
rises to the surface in a barge 12 feet long. At the 
proper time Neptune and his fellow passengers leave 
the large air chamber and seat themselves in the 
barge, which has the rear part cut out. The barge is 
then quickly drawn up through the water, and the 
emergence of this weird craft always produces a great 
sense of wonder. Our engraving shows the method of 
raising the barge or chariot, as it might be called in 
theatrical parlance. The boat rests on parallel bars 
which resembie a parallel ruler. They are operated 
by a cable which runs out of the tank in Marceline’s 
hut, where five stage hands wind the cable upon the 
drum of a winch, thus raising the parallel bars which 
carry the boat. 

The mermaids are protected from cold by rubber 
undergarments. Their grease paints are waterproof. 
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also is less, being 200 pounds to the square inch as 
against 230 pounds in the earlier engire; but the total 
heating surface also is slightly greater, as is also the 
cylinder capacity. 

The Mallet type has for its distinguishing feature 
two separate engines, each operating its own set of 
drivers. In the present case the high-pressure cylin- 
ders, which are 21.5 inches in diameter by 32 inches 
stroke, are carried upon the main frame of the engine 
at about midlength of the boiler, with which the 
frame is rigidly connected through the saddle and at 
other bearing points. The six coupled driving wheels 
are 55 inches in diameter. Steam is admitted to the 
cylinders through outside steam pipes leading down 
on the outside of the boiler from the steam dome. 
The exhaust passes through a flexible joint placed at 
the vertical axis of the saddle, and passes to a pair 
of low-pressure cylinders, 33 inches in diameter by 
32-inch stroke, which are located at the front end of 
the radial truck which carries the weight of the for- 
ward half of the boiler. From the low-pressure cylin- 
ders the steam exhausts to the smokestack through a 
jointed flexible exhaust pipe. It will be seen that 
this method of construction provides an engine which, 
in spite of its great length of 54 feet 7% inches, is 
very flexible, a quality that is rendered necessary by 
the fact that 10-degree curves are not uncommon on 
the division where these locomotives will operate. To 
supply sufficient steam for such powerful engines calls 
for an exceptionally large boiler. It is of the Belpaire 
type and is 7 feet in diameter. A tail man could 
walk through it with a foot of clearance. There are 
225 square feet of heating surface in the firebox and 
78 square feet of grate area. The total heating sur- 
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with gasoline. A mixture of the two fuele was thus 
used in the engine, the idea being to do away with 
the excessive carbonization produced by the kerosene 
alone. The results obtained with this car were quite 
interesting. 

The three cars—alcohol, kerosene-gasoline, and gaso- 
line—weighed respectively 2,560, 2,470, and 2,280 
pounds. The total distance registered by the odometer 
was 106.8 miles. The amount of fue! consumed and 
the market price of the same was—denatured alcohol, 
14% gallons at 37 cents = $5.36%; kerosene, 3 gallons 
at “11 cents=33 cents, + gasoline, 5 gallons at 22 
cents = $1.10; and gasoline, 7% gallons at 22 cents == 
$1.65. The miles run per gallon of fuel for the three 
cars in the order named were 7.86, 13.35, and 14.24. 
This corresponds to a fuel cost per car-mile of $0,0502, 
$0.0133, and $0.0154, while the cost per ton-mile would 
be $0.0392, $0.01084, and $0,01354 for the aleohol, kero- 
sene-gasoline, and gasoline cars respectively. 

A comparison of these figures with those obtained 
on the former test shows that the alcohol car did 
slightly better than before, as this time it made 7.36 
miles per gallon instead of 6.13 miles. The miles run 
per gallon by the gasoline car were raised from 106.1 
to 14.24, which increase is due, evidentiy, te the good 
roads; so that the increase of a mile per gallon made 
by the alcohol car cannot be laid to the improvement 
in efficiency of the engine. The increased compression, 
however, was beneficial in the way of speed, as this 
ear is capable of developing a speed of 35 miles an 
hour with ease. The most marked increase in distance 
traveled per gallon of fuel was that of the kerosene 
combination car. When run on kerogene alone, in the 
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former test, this car made but 7.4 miles per gallon, 

















‘Tracuye effort, working compound, 71,000 pounds; working as simple engine, 86,000 pounds ; steam pressure, 200 pounds; high-pressure cylinders, 21.5 inches by 82 inches ; low-pressure, 48 inches by 3% inchea, 


Notwithstanding the apparent reality of the effect, 
many peonle consider that the whole scene is some 
sort of a mirage effected with the aid of mirrors. This 
apparent marvel of modern science is merely an adap- 
tation of an old principle. 
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A 250-TON MALLET LOCOMOTIVE, 

During the late exposition at St. Louis there was 
exhibited, in the Transportation Building, a Mallet 
articulated locomotive built for the Baltimore & Ohio 
Railroad, which»was the most powerful built in any 
country up to that date, During the past two years 
this locomotive has been doing excellent work on the 
mountain division of the Baltimore & Ohio, where it 
has not only proved equal to heavy duty for which it 
was designed, but has been hauling exceptionally 
heavy trains on a moderate cost for fuel and repairs. 
The weight of the engine alone is 334,500 pounds, and 
its tractive effort, working as a compound, is 71,000 
pounds, and working as a simple engine, 86,000 
pounds. 

The Baltimore & Ohio locomotive has now been ex- 
ceeded somewhat in weight and power by another 
design of Mallet freight locomotive, which has been 
built and delivered by the Baldwin Locomotive Works 
to the Great Northern Railway. This engine, which 
{a one of five now in course of delivery, weighs 20,500 
Pounds more than the Baltimore & Ohio engine. It 
differs from its prototype mainly in the fact that, in- 
Stead of the whole of the weight being on the twelve 
drivers, it is provided with a pony truck at the front 
and a trailer af the rear below the cab. Jonsequently, 
although the . ne is heavier, the weight on the 
drivers is less by 15,600 pounds, The steam pressure 


THE NEW 250-TON MALLET COMPOUND LOCOMOTIVE. 


face is 5,658 square feet. Working as a compound 
engine, this locomotive can exert a pull at the draw- 
bar of 71,600 pounds, and working as a simple engine, 
by the admission of live steam to the low-pressure 
cylinders, it can exert the enormous pull of 87,200 
pounds. 


a. 
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Another Test of Alcohol as an Automobile Fuel. 

After having shown the possibilities of alcohol as a 
fuel for automobiles in the long-distance run from New 
York to Boston last winter, the makers of the Maxwell 
automobile decided to see what can be done with this 
fuel under more favorable circumstances. In the first 
test extremely bad snow-covered roads were traversed, 
and the pulling power of the engine under these condi- 
tions was found to be very good when alcohol was used 
as a fuel. In the present test, which was conducted 
by the Automobile Editor of this journal, some of the 
best and smoothest roads to be found in America were 
traversed at high speed. The test consisted of a run 
from Trenton, N. J., to Atlantic City, a stop being 
made at Philadelphia, Pa. 

The only change in the engine using alcoho! as fuel 
was that the compression was increased about 33 1-3 
per cent, it being raised from 60 to 80 pounds, It was 
supposed that this increase in compression would make 
a considerable increase in efficiency; but the result of 
the test does not show this to have been the case. In 
order to get any marked efficiency, a compression of 
at least 150 or 175 pounds would probably be required, 
as well as a longer stroke. 

In place of the kerosene car used in the first test, 
Mr. Maxwell this time substituted a car the engine of 

ewhich was fitted with two carbureters. In one of 
these kerosene was used, while the other was supplied 





while in the present test, using 3 gallons of kerosene 
and -5 gallons of gasoline, this car averaged 13.36 
miles per gallon. A corresponding iowering of the 
cost of operation is noticeable in the figures, The idea 


of the inventor is to utilize the heavier cil for trucks’ 


and commercial vehicles. The combination kerosene 
car showed good speed and power, as well as economy, 
and it will doubtless be possible to work out this pian 
successfully on commercial vehicles, if the saving in 
operatine cost is found to be worth the compiication of 
having two fuels and two carbureters 

The present test showed that alcohol is fully as 
suitable for high speed as for slow speed and hard 
work. The alcohol engine ran perfectly when fed from 
the regular carbureter, and it could be started an aloc- 
hol after it had been standing over an hour. When 
some manufacturer designs and builds an automobile 
having a special engine adapted to the use of alconol, 
tests such as have just been made wili be found most 
valuable to bring out the difference in efficiency be- 
tween the alcohol and the gascline engine. Several 
years ago, at tests in Vienna upon stationary engines, 
it was found that alcohol will develop practically as 
much horse-power, gallen for gallon, as will gasoline 
(and this notwithstanding the fact that alechoi has 
only about half as many heat units as has gasoline), 
provided that the two fuels are used tn suitable 
engines. This result will probably never be attained 
in an automobile engine, as it is impossible to use 
such high compression as can be had with a stationary 
engine. 
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Norwich has in use 18,000 gas cookers and 18,000 
slot gas meters, and this total is not equaled Sy any 
other city of the same population—jusi over 100,009, 
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Lom OF THE LARGEST SHIP EVER WRECKED. 
The accompanying photographs, recently received 
from a correspondent at Yokohama, Japan, show the 
loss of the largest vessel that ever was wrecked upon 
the high seas In respect of the size and value of 
the ship, this shipwreck is altogether unprecedented 
although we are pleased to record that the disaster 
was free from the usual loss of life, every one of the 
passengers and crew being taken ashore, 

The “Dakota and the ister ship, the Minnesota 
are both the largest vessels ever built in the United 
States and the largest that ever flew the national flag 


They owe their existence to the energy of Mr. James 


j Hill, who built them express! for the trans 
Pacific trade between Seattl the terminus of the 
Great Northern road, and the Orient A curious 


feature in connection with the construction of these 





ships ie that a new company, known as the Eastern 


Shipbuilding Company, was formed expressly for the 


purpose of building them Moreover! the company 
took the contract before it possessed the plant, the 
equipment, or even the ground upon which to build 
them 4 ite wa ultimately el opposite New 
Londor (Conn and here the tw ! ¢ ve el we 
constructed side by side The dimension of th 
Dakota ure Length. 630 feet. breadth. 73 feet. and 
molded depth » Teet On a draft of ; feet the di 
placement is about 33,000 tons; and on a maximum 
draft of 36! feet, it was claimed that the Dakota 


had a displacement of 37,000 tons, which placed her 
within a few hundred tons of the maximum displace 
ment of the White Star liners “Cedric” and “Celtic,” 
the iargest ships of that day, which measured 700 feet 
by 75 feet It is the greater depth and fuller model 
of «che Dakota and “Minnesota which bring their 
displacement so close to that of the longer and broader 
White Star boats 

The accompanying drawing, representing the ves 
sei at sea, and the inboard profile which gives an ex 
ecelient idea of the internal arrangements of the ves 
eel, show that the Dakota” was in every respect thor 
oughly up to the best modern practice Indeed, she 
was, in some respects, ahead of it; for new methods 
of construction were adopted in the Dakota” which 
rendered her considerably stiffer and stronger than 
any vessels built for the American merchant marine 
The outer piating of the ship's bottom was of 14-inch 
steel, and the shell plating was strengthened by an 
additional strake of l-inch plating at the main and 
upper decks slso continuous l-inch stringer plates 
were worked from stem to stern alofig these two decks 
as a stiffening to the regular deck plating, which, on 
the main deck, was 16/20 of an inch in thickness, and 
on the upper deck 18/20 of an inch. Furthermore 
the ship was strengthened against hogging and sag 
ging strains by a continuous central longitudinal bulk 
head reaching from keel to upper deck. This was the 
first case of the use of an absolutely unbroken longi 
tudinal bulkhead in a vessel Then again the vessel 
received great longitudinal strength from the use of 
a new system of stanchions and girder Instead of 


the use of a large number of pipe or tube stanchions 


there were three lines of heavy box-section columns, 
measuring 13x24 inches and spaced 20 feet apart 
The deck, loads were carried or continuous lines of 
13 x 24-inch box girders to which the box stanchions 
were riveted This arrangement, it will be seen, is 
not only economical in distribution of material, but 
adds greatly to the longitudinal stiffness 

The atiffness of these vessels was also enhanced by 
their ereat plated depth of 56 feet From the outer 
bottom to the navigating bridge there are no less than 
eleven distinct decks or platforms First there are 
the outer bottom; the inner bottom; the orlop; lower; 
between; main; and upper decks; all of these decks 
are of steel plating and are contained within the 
molded siructure, 56 feet in height, of the hull. Above 
the upper deck are the promenade; the upper prome 


nade, and the boat decks, the last-named being 81% 


feet above the keel The “Dakota” had accommoda 
tions for 159 first-class. .100 second-class. 100 third 
clas und 1,000 steerage passengers There were also 


yuarters for the accommodation of 1,200 troops, and 


» could carry 20.000 tons of cargo 


the ani; 

The disaster to the “Dakota” occurred on Sunday 
evening. March 3 last, when she ran on a submerged 
reef while she was about five hours’ steaming from 
Yokohama Bither the blow must have been a terrific 
one, opening a huge rent in the vessel, or else the 
watertight doors must have been open: for the “Da 
kota” was of such great size, and was built with such 
ample watertight provisions, that she should have 
heen capable of being kept afloat. or at least on a 
fairly even keel, even after striking as heavily as she 
did Whatever be the cause, the ship very speedily 
filled, and sank into the position showr in the ac- 
companying photographs The vessel evidently is 


hung up on the reef at a point abaft of the center 


with the result that her bow buried up to the 


bridge, and, in spite of her great draft of over 30 
feet, the rudder and propellers are lifted clear of the 


water 
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The Fine Freight and Passenger Liner “ Dakota.”—The Largest 
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The photograph, showing the partially submerged 
foremast and derrick of the ship, was taken by our 
correspondent from the promenade deck below th: 
main bridge, and it gives a fairly accurate idea of the 
list to starboard. Looking right ahead through the 
rigging, one can see the Nogima lighthouse, which is 
built on the headland which forms the extreme point 
at the entrance to Tokio Bay After the ship struck, 
she swung in toward the land, and consequently this 
photograph gives no idea of the way she was heading 
at the time of the disaster. Another photograph was 
taken from off the starboard side of the “Dakota,” 
and shows the acute angle at which she lies The 
third view, also taken from the starboard side, shows 
the propellers and the massive rudder entirely clear 
of the water 

The magnitude of this disaster, as affecting Ameri 
can shipping interests, is not understood by the 
American public. Not only is 20,000 tons gross regis 
ter swept from the list of our deep-sea shipping en 
gaged in foreign trade, but Mr. Hill has announced 
that he has no intention of replacing the vessel. Con 
sequently, the gap which is thus opened will probably 
be filled by some Japanese line, and another serious 
setback will be suffered by the American merchant 
marine. 





——— oo raaiegianngoat 
Aldehyde in Cheese 

Messrs. Trillat and Sauton, in a paper presented to 
the Académie des Sciences, describe their researches 
as to the presence of aldehyde in cheese and its action 
in giving a bitter taste. They found recently that the 
presence of ammonia and aldehydes in abnermal quan 
tities in wines was capable of giving them a bitter 
taste even when greatly diluted, and advanced the 
hypothesis that the bitterness of diseased wines was 
due to the formation of an aldehyde resin. By an 
alogy, they wished to see whether such resin was not 
the cause of an exaggerated bitterness of certain 
cheeses. They were able to show the presence, hither 
to unobserved, of aldehydes in cheese. The operating 
method is as follows: Mixing 209 parts of cheese in 
the same amount of distilled water, it is introduced 
into a flask and has added 20 parts of a 1-10 sul 
phuric acid solution, Some 50 parts of the liquid are 
distilled over with proper precautions. The aldehyde 
is estimated by the color method with rosaniline, 
Fresh curds show no aldehyde, while different cheeses 
have varying amounts. It is to be noticed that the 
strongest amount is found in the cheeses which have 
a somewhat bitter taste. Owing to the absence of al 
dehydes in the curds and its presence in matured 
cheese, they may be considered as products of fer 
mentation. The authors observed also the direct ac 
tion of aldehydes upon cheeses and sought to produce 
the bitter taste artificially. Pieces of cheese are plac 
ed under a large bell jar in which is vaporized a few 
drops of acetic aldehyde, representing about 1-100,000 
of the air volume. After a few hours the cheeses thus 
exposed take a yellow tint which becomes stronger 
and toward the end at the same time as the bitter 
taste develops. The phenomenon commences at the 
surface and then gains the central portions of the 
cheese. Carefully observing the development of the 
coloration and the bitterness, it is found that tt is 
produced at first in the most alkaline specimens. Fresh 
curds, under the same conditions, give no color and 
do not become bitter. Comparative experiments show 
that the coloration and the appearance of the bitter 
taste are distinct, and that the presence of oxygen 
can hasten the coloring without increasing the bitter 
ness. This is shown by exposing pieces of different 
cheeses to the action of acetic aldehyde vapors under 
two bell-jars of the same dimensions with and without 
air. To resume, the authors show the presence of 
aldehyde in cheese and demonstrate the relation be- 
tween its presence and the appearance of the bitter 
taste. They also point the analogy which seems to 
exist between. the réle of aldehyde in the aging of 
wines and the ripening of cheeses. 

— ee — 

How to Find the Time With a Handicss Watch, 

Some time ago a poor old peasant who hed invoked 
the king’s wrath was seized by the king's soldiers and 
placed in a dungeon. His Majesty was present end 
had the old man searched before being incarcerated 
All his personal property consisted of a cheap watch, 
a small penknife, a shilling in cash, and 4 lead pencil 
The poor old man begged for mercy, but his pleading 
availed him nothing, and he finally asked to he 
granted the privilege of knowing the length of his 
sentence. In reply the king took his knife and watch 
which lay on the table, and after taking the knife and 
prying the hands off the watch, returned to him his 
watch, saying, “When you have learned to tel) the time 
correctly by this watch in your dungeon cell, you will 
be liberated.” The poor old man, knowing that the king 
meant a life sentence, staggered into his cell and wept 
bitterly. Nevertheless, he was liberated In twenty-four 
hours, having accomplished the wond rful tas of tell- 
ing the correct time in the dari with a wateh withcut 
hands. How did he do it? 
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AN IMPROVED TWINE CUTTER. 


A rees tent describe a very simple device 
which i idapted to be carried at the free end of a 
bali of twine and may be used for cutting the twine 
when it le ed to sever a length from the ball 
The device is provided with a simple clamp by which 
it is held fast to the twine, thus preventing accidental 
separation therefrom. However, the clamp may be 


easily operated to release the twine when it is desired 
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more strings per note. But here a difficulty was en- 
countered. The combined tension of the piano strings 
wa o enormous, that the frame eould not bear up 
under the strain. Various devices were employed to 
remedy this defect, and eventually, in 1825, a cast-iron 
frame was for the first time used to support the 
wooden frame and prevent it from crushing. 

This practice is still in vogue. The wrest pins are 
not supported directly by the iron frame, but are 
driven into the wooden frame through openings in 
the iron plate Hence the tension of the strings is 
still imposed directly upon the wooden wrest plank 
and bottom plank, while the cast-iron frame acts mere- 
ly as a support for these planks However, this sup- 
port is only at one side of the planks, and consequent- 
ly serves merely as a fulerum for the wrest pins, 
which, with their outer ends under the enormous ten- 
sion of the piano strings, exert a lifting 
force on the unsupported part of the wrest 











plank In most pianos made to-day the 
wooden frame is braced by a series of 
posts glued to the wrest and bottom planks, 
composed of end wood pieces; but this is 
inadequate, as a moment's consideration 
will show, for the effect of the string ten 
sion at the front of the cast-iron frame is 
to exert a tension between the planks at 
the other side of the iron frame. Obvious. 
ly, wooden posts, which are best adapted 
to resist compression, will not suffice to 
counteract this tension. What is needed 
then is a series of tension members, and 
this is provided by the recent invention 








AN IMPROVED TWINE CUTTER. 
to pass a fresh length therethrough or remove it en 


iireiy from the ball. The accompanying engraving il 


lustrates the twine cutter It consists of a sheet 
metal body of T-shape. The forward edge of the T 
bead is bent downward and is partly cut free of the 


rest of the head. The free end is bent outwardly and 
forme a guard for a knife blade, which is secured to 
the under side of the T-head A pair of tabs project 
ing from the rear of the T-head are bent under and 


against the knife blade, to hold it in place. At the 


opposite end the sheet metal body is reversely bent 


upon itself to form a spring finger-piece, the extremity 
of which is reduced in width and passe upward 
through a slot in the main body This extremity is 
bent upon itself and is formed with an aperture 
through which the twine is passed and which is nor 


maity drawn by the spring finger-piece below the up 
per surface of the body, thus pinching the twine and 
clamping it fast In use when it is desired to sever 
a length of twine the spring finger piece is pressed to 


release the twine, and the latter is drawn through the 
aperture until the required length extends beyond 
the knife biade. The 
leased to again clamp the twine, 
by drawing it between the guard and the knife 


spring finger-piece is then re 
after which the twine 


is cul 
binde The inventors of this novel twine cutter are 
Mesars. G. R. Patterson and W. EB. Moen, of 3918 South 
16th Street, Red Jacket, Mich 
— —o + eo = 
ADJUSTABLE TENSION RODS FOR PIANOS. 
To the compositions of Beethoven we owe the first 
improvements which raised the piano from its humble 


nosition as a modified clavichord to the present highly 


developed instrument In order 
the great composer, manufacturers 


to keep up with the 
pace set by found 
it necessary to increase the compass and the power 
of the plano. The sounding board was improved, the 





lengthened, heavier wires were used, and 


range was 

















ADJUSTABLE TENSION RODS FOR PIANOS. 


of Mr. T. J. Howard, of Toronto, Canada, 
who has assigned his patent rights to the 
Newcombe Piano Company, Limited, of 
the same city The accompanying engraving illus- 
trates the Newcombe construction. The wrest plank 
shown at A and the bottom plank at B are supported 
by upright posts at each end, and also by a center 
post mortised into the top and bottom planks; in itself 
an improvement on the old method of gluing end 
wood pieces. The cast-iron plate indicated at C acts 
in the usual manner to brace the wooden frame against 
the tension of the strings, whose lower ends are looped 
over studs on the iron plate, and whose upper ends 
are secured to pins driven into the wrest plank. The 
cast-iron plate is secured to the wooden frame by 
means of tie bolts D, which pass through the bottom 
and wrest planks. To the rear ends of the tie bolts 
the tension members £ are secured. These consist of 
steel straps arranged in pairs of opposite members, re 
spectively connected to the top and bottom tie bolts. 
The adjacent ends of each pair are threaded and con- 
nected by means of a turnbuckle. The turnbuckle 
may be adjusted to exert sufficient tension on the top 
and bottom planks, to counteract the tension of the 
strings. 

Owing to the short leverage on which the piano 
strings exert their tension, it may at first seem as 
if the use of tension rods were an unnecessary pre- 
caution. But this is far from being the case, as ex- 
perience has shown. For example, the total pull of 
the bass strings on a standard Newcombe piano is 
7,980 pounds, while the treble strings exert a tension 
of 30,246 pounds. The combined pull resolved in the 
vertical direction amounts to 37,080 pounds, or 18% 
tons. It has been calculated that with a piano back 
7 inches deep, the leverage is sufficient to produce a 
strain of 3,075 pounds on the tension rods, and by 
using three tension rods of %-inch diameter. this 
strain is satisfactorily withstood, or by using heavier 
tension rods, the depth of the piano back can be safely 
In the new construction the usual heavy 
posts at the back of the 
piano are dispensed with, 
giving a more open and 
efficient soundboard As 
the wooden frame is kept 
in shape. by the tension 
rods, the soundboard will 
also retain its crown or 
convex form, thus preserv- 
ing the tone of the piano 
It will be noted that the 
invention is not a radical 
breaking away from recog- 
nized principles of piano 
building, but an extension 
of a principle § already 
used in many ways, where 


reduced, 





extra strength or resist- 
ance is needed. 
ooo 
Polishing Paste. — Melt 
together 2 parts of paraf- 
fine and 6 parts of lubricat- 
ing oil; then mingle with 
8 parts of infusorial earth 
1 part of oleic acid and a 
few drops of oil of mir- 














e 
bane are to be added. 
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A NOVEL FORM OF NAIL. 

A novel type of nail has recently been invented by 
Mr. Charles A. Birdsall, of Holden, Mo., for use with 
all kinds of woodwork where a smooth finish is desir- 
ed. The body of the nail is of the usual form, but 
the head is provided with a pair of prongs which are 
adapted to be driven into a piece of wood to dind it 
to the timber in which the main body is imbedded, 
The form of the nail is clearly illustrated in Fig. 1, 
which shows the body of the nail driven into a timber. 
In order to drive the nail home without bending or 
injuring the prongs that project from the head, a spe- 
cial tool is employed, which is illustrated in Fig, 2. 




















A NOVEL FORM OF NAIL. 


This consists of a punch formed with a recess in one 
end adapted to receive the prongs. This recess is 
centrally divided by a cross-plate which is adapted to 
fit between the prongs. A transverse aperture in the 
punch communicates with this recess, enabling the lat- 
ter to be kept clean and also serving to indicate to 
the workman when the prongs are set in the right po- 
sition for the grain of the wood which is to be en- 
gaged by them. After the body of the nail has been 
driven home with the aid of the punch, the second 
piece of timber is applied to the head of the nail and 
hammered into contact with the first piece. The 
prongs are thus forced into the secon@ niece and, due 
to the fact that they are outwardly beveled at +he 
ends, they spread apart to the position shown in Fig. 
3. The two pieces are thus securely clenched together 
and the prongs, being scored on their outer faces, 
positively prevent the separation of the parts. Fig. 4 
illustrates a modified form of nail, in which the prongs 
extend from an offset, thus permitting the body of the 
nail to be driven into the timber without the use of a 
special tool to hold the prongs. 

a a 

PIPE STOPPER OR TEST PLUG. 

The accompanying engraving illustrates a device for 
temporarily stopping or closing soil pipes and the 
like, to permit of testing them. The plug is so de- 
signed as to insure an absolutely tight closure, and 
yet permit it to be quickly applied to or removed from 
the pipe when desired. A rubber cup A is used, which 
is braced by a pair of clamping plates, B and C, lying 
on opposite sides of the bottom of the cup. The cup 
is mounted on a tubular stem D, being secured thereto 
by means of jam-nuts threaded onto the stem and 
bearing against the opposite clamping plates. It will 
be observed that the inner side walls of the cup are 
tapered, and co-acting with them is a correspondingly 
The latter is loosely mounted on 





tapered expander 2 





PIPE STOPPER OR TEST PLUG. 
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the stem, but is adapted to be driven home by means 
of an operating nut F that is threaded upen the stem. 
The expander is provided with lugs at each side, which 
carry setscrews adapted to be screwed into engage- 
ment with the pipe after the expander has been ad- 
justed to proper position. A cap G serves to close the 
end of the tubular stem. In applying the plug to a 
pipe, the cup A is first inserted, after which the ex- 
pander is mounted on the stem and, by operating the 
nut F, forced into the cup, causing the latter to engage 
the walls of the pipe so firmly as not only to insure a 
hermetic connection, but also to avoid the possibility 
of the cup being thrown out of the pipe by the pres- 
sure therein. The setscrews will then serve merely 
as an additional precaution against dislodgment. To 
aid in centering the expander when it is introduced 
into the cup, a flange is formed on its periphery which 
lightly engages the inner walls of the pipe. A patent 
on this test plug has just been granted to Mr. A. Red- 
enbaugh, of Brown Street and Allegheny Avenue, Alle- 
gheny, Pa. 


> ++ << —__—_— 

Brief Notes Concerning Inventions, 
A new type of rifle sight and wind gage has been 
before the British military authorities. It is 
the Australian government architect, 
and is already in in Australia. With this appli- 
ance greater certainty in marksmanship be as- 
sured. With the existing system of sighting, in the 
excitement of firing the marksman is liable to move 
on his vernier scale either more or less divisions than 
his commanding officer instructs, with the result that 
his shot becomes With this new appliance, 
however, every time the soldier moves the governing 
screw of his scale to mark one “vernier,” a slight click 
is emitted by the sight, thereby indicating that the 
scale has been moved, a similar click being made for 


brought 
the invention of 
use 
can 


useless. 


every revolution of the screw corresponding to one 
division of the scale. When the sight clicks as the 
result of a turn of the screw, it becomes locked and 


cannot be moved until the marksman alters the screw. 
Thus on the command right” or “four to 
left,” the soldier turns the screw in the required di- 
the sight click twice or 


“two to 
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can always tell immediately when his rifle is upright, 
as the “ladder” sight in this device is always vertical. 
In allowing for wind force, too, the marksman need 
not twist his rifle in the slightest. Instead, by turn- 
ing the screw the ladder containing the V sight is 
moved until the “barleycorn” at the end of the gun 
barrel is in the correct position. One feature of the 
device is that it can be easily and quickly removed 
when desired, its removal rendering the rifle useless, 
while the sight is not liable to damage when on the 
march, being carried in a small case in the pocket. 
The efficacy of the instrument, and its influence upon 
more accurate shooting, have been strikingly demon- 
strated by the results of the Victorian Rifle Associa- 
tion, whose aggregates since the adoption of the sight 
have been higher than before. 

When the Prince of Wales visited a block of arti- 
sans’ tenements that had been erected by the municl- 
pal authorities of one of the London boroughs, he sug- 
gested that an immense advantage might be bestowed 
upon the tenants by designing a range the fire in 
which could serve for either or both of, two adjacent 
rooms, thereby dispensing with the necegsity and ex- 
pense of maintaining two fires, which is at present In- 
curred, the range being requisite for the cooking of 
the meals and the other for the living room. The 
Prince’s suggestion was accepted by the architect, Mr. 
Cc. 8. Joseph, who has now succeeded in designing a 
double fireplace especially for the equipment of such 
dwellings for the laboring classes. The invention is 
of a simple character. In the division wall separating 
the living room from the kitchen one flue is placed, 
and the fire grate comprises two combined grates, the 
one being of the ordinary open type for the living 
room, and the other a closed range for cooking and 
heating purposes. The combined grate is divided by 
a shutter which slides up and down in the center be- 
tween the two sections of the grate. If a fire is de- 
sired only in the range or open grate the shutter ts 
lowered, thereby shutting off the unrequired section; 
if the fire is required in both rooms, then the shutter 
is left open. Should the fire be required only in the 
open grate, the shutter is raised upon the completion 
of cooking. By a simple movement the fire burning in 
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grate, and the dividing shutter again lowered. The 
arrangement for operating the shutter is simple, and 
can be easily manipulated from either of the two rooms. 
The successful embodiment of the royal idea has 
resulted in still another useful boon for tenants. The 
stove has been provided with a small boiler, by means 
of which a supply of hot water can always be main- 
tained, whether the fire is burning in the open grate or 
range. This enables each tenant to have a bath fitted 
with both hot and cold water in his own tenement, 
instead of using the facilities for this purpose that 
are provided in one quarter of the building for ail the 
tenants. For economizing space the bath has been 
provided with a portable cover, so that it may be used 
as a table. The invention has been greatly appre- 
ciated by the tenants of the buildings, and it will be 
generally adopted for all future tenements. 

A new type of telegraph receiver has been devised 
by Mr. Ernest Oldenburg, a well-known Engi!ish elec 


trical engineer, the most noticeable feature of which 
is its extreme sensitiveness, the faint impulses of a 
pocket battery being easily detected. This receiver, 


to which the name “capilliform” has been given, is 
based upon the capillary action of mercury in a verti- 
cal tube under the influence of electric impulses, on 
somewhat simMar lines to the capillary receiver em- 
in the Orling-Armstrong system of low-tension 
ss telegraphy. The influence of an electric cur- 
upon the surface tension of mercury, and conse- 
ntly the form of its meniscus, has long been known, 

the success of the “capilliform” receiver as de- 






and 
vised by Mr. Oldenburg depends upon the ingenious 
methods he has adopted for magnifying the impuises, 
and contriving the device in such a way that it can 
be utilized as the receiving instrument of an ordioary 


telegraphic installation. It is anticipated that the in- 
strument will be of great utility for those phases of 
work where a delicately sensitive receiver is required, 
more especially in connection with submarine and 
etheric telegraphy, since it responds to far fainter cur- 
rents than any appliance at present in vogue, a small 
fraction of a volt being quite sufficient to operate the 
Moreover, the complete apparatus is con- 
carried 


instrument. 
fined within such small limits that it can be 








rection until he has ‘heard 
four times as the case may be. Moreover, the soldier the range can be discharged into the required open in the pocket. 
ENTLY Pi I LONS, base line. This consists of a triangular frame CALENDAR-CHART.—-J. B. Linpsny, Lock- | rangement of parts which wil enable the shade 
Pertaining AY i having a base line adapted to be brought into| wood, Mo, The purpose of the invention is to| to be quickly moved into any position before 
¥ ; New York, | Colmeidence with the known base line, the sides | provide a calendar device or chart so arranged | a window and to enable the shade to cover 
of the triangle being movable into positions} that the number of days from a given date to| any portion of a window, extending upwerdly 


iu this invention is to pro- 
a construction of safety-pin whereby the 
device may be turned end for end, taking the 
material from the pin or thrust member there 
of onto its body member, thereby preventing 
the device from leaving the material even 
should the pin or stick member leave the head 
of the since when the latter is re- 
versed it cannot be withdrawn unless returned 
to its initial position. 

HOSE-SUPPORTER.—L. C. StTvUKENBORG, 
Browns, Ala. One of the objects of this im- 
provement is the provision of means to support 
the hose at diametrically opposite points, espe- 
clally avoiding the use of metal or other parts 
that would be uncomfortable to the wearer. 
It keeps the sock smooth and tight around the 
leg, ankle, and foot. 


device, 


Farmers. 
FOR HAR- 
Hartford, 


Of Interest to 

MUD KNIFE AND SHIELD 
VESTER-WHEELS.—W. D. Taytor, 
Kan. The invention consists of a knife-blade 
disposed adjacent to the edge of the wheel- 
tread and parallel to the vertical plane of the 
wheel and a shield projecting laterally from 
the knife to prevent mud, straw, or trash 
being carried upwardly by the wheel and also 
to prevent materials being carried above 
the knife and deposited on the driving mechan- 
ism of the harvester. 

COMBINATION INCUBATOR AND 
BROODER.— Veronica Hartnett, Sutton, Neb. 
In the operation of this invention when the 
chicks commence to hatch the brooder is placed 
in position on the incubator and the chicks 
as hatched removed thereto, thus utilizing all 
the waste heat from the lamp in warming the 
brooder. The heating are arranged 
above the egg-trays, and in the brooder the 
heating-pipes are above the chicks. Space be 
tween the walls of the boiler provides a dead- 
alr space, thus diminishing the loss of heat by 
radiation from the 

GRANARY E. G. Ware, Emporia, Kan. 
The object here is to produce a granary, which 
is formed of a plurality of matched parts which 
May be quickly assembled to form the complete 
Structure or disconnected if the structure is to 
be moved to another place. While the granary 
is in its nature portable, a further object of 
the invention is to construct the parts so that 
it may readily hav. its capacity adapted to the 
particular which it is to 
be used, 


these 


pipes 


boiler-walls. 


requirements under 


Of General Interest. 
RANGE-FINDER.—H. C. Percy, Natehl- 
toches, La. This patentee employs in connec- 
tion with a sighting telescope means for com- 
puting the sides of a triangle having a known 





corresponding to those of the triangle with re- 
spect to the known base line. In connection 
with the frame there is provided a bar for 
computing east or west departures, the bar 
being arranged parallel to the base line with 
its center in line perpendicular to the center 
of the base line; graduations each side of 
center indicating east and west departures. 

ILLUMINABLE SPECULUM.—R. H. War 
PLER, New York, N. Y. The invention is more 
particularly employed for examining cavities 
in various parts of the human body. It re- 
lates to means whereby focal range of the 
cystoscope is modified in such manner that the 
particular length of the tube used for the 
sight barrel may be varied to suit different con- 
ditions and whereby the clearness of the image 
brought to view is greatly increased. 

FENCE-POST AND SOCKET THEREFOR.— 
W. L. Wetcn, Jamaica, N. Y. The post proper 
is particularly intended and adapted for use for 
attachment and support of clothes-lines, and 
the latter may be conveniently secured to or 
hung upon the cross-bar of the post proper. It 
is an improvement in that class in which the 
post proper is supported in a metal or other 
socket fixed in the ground by cement or other- 
wise. 

CLOSURE FOR BOTTLES, ETC.—J. W. 
Huwi, San Antonio, Texas. The object in this 
case is to produce a simple, cheap, and ef- 
ficient closure which can be readily applied to 
the bottle and which cannot be removed without 
evidence of such fact. Owing to the ductibility 
of the metals used and the different relative 
thickness of the edge and body of the stopper, 
the stoppers can be readily locked into the 
groove in the bottle-neck and form a hermetic 
seal at that point. 

WELL-BUCKET.—J. F. 
Mo. A _ drilled woll-bucket is employed of 
special construction at each of its ends, by 
which the same is prevented from encountering 
any part or parts of the joints between the 
superposed sections of the lining of a well either 
in lowering the bucket within or elevating the 
same from the well. It is constructed entirely 
of a single piece of metal or other suitable 
material, and formed to work in a well with- 
out hindrance or obstruction to its movements 
up or down. 

STEP-LADDER.—H.  B. 
Utah. The invention consists of 
metal brackets forming the union between the 
ladder-steps and its front legs, combined with 
a sheet-metal bracket for connecting the upper 
ends of the legs with the top board, also af- 
fording means to which the rear legs of the 
latter are pivoted. The front and rear legs 
are adjustably connected together by strips, 
adapting the legs to be folded when not in 
use. 


HoLtmMAN, Neosho, 


Ogden, 
sheet- 


Fores, 
novel 





, wherein 


any other date in the past or future and ma- gene the bottom or downward from the top 


turity dates can be readily and expeditiously BEATER OR MIXER.—E. J. Scuurmmann 
found and accurately read in days. Twelve|and T. R. ScuurmManN, Chenoa, HU! In this 
charts or leaves are provided and attached to| patent the invention has reference to machines 
the board in such manner that they may be re-| capable of use as egg-beaters, cake-beaters. 





moved when desired. cream-whippers, or churns, and the object of 
WINDOW.—S. U. Barr, New York, N. Y.|the invention is to provide a device wheretu 

In the present invention the object of the | all of the operating parts, save the crank, are 

patentee is the provision of a new and im-/| completely inclosed during the operation of the 

proved window which is simple and compact | device. 

in construction, completely air-tight and dust: | 

proof, and arranged to permit the convenient Machines and Mechanica! Devices, - 

opening or closing of the sash. By the ar- MACHINE FOR CORING AND SLICING 


rangement of the packing warping of the sash 
is avoided. purpose in this case is to provide a machine 
ATTACHMENT FOR HORSESHOES.—J. W./| for simultaneously coring and slicing apples 
Buck, New York, N. Y. Mr. Buck's improve- jin such manner as to be rapidly and cleaniy 
ment relates to an attachment for horseshoes, | accompiished and so that the slices will be of 
the principal objects thereof being to provide | uniform thickness. Another is to provide a 
means fer preventing slipping, said means be- machine in which the operations will be auto 
ing attachable over an ordinary horseshoe, and | matically done and so timed that there is ne 
to provide means for securing it properly in| danger of mishap to the fruit and ao that but 
position and adjusting it upon the hoof of the a feeder, is required 
horse. 


FRUIT.—P. Hansen, Jersey City, N. J. One 


one attendant 

ROCK-DRILL.—F. E. Guage, Victor, Col. 
The drill is more particularly intended for 
use in boring or drilling rock. The object had 
in view is to provide or construct bering and 


Meating and Lighting. 


BURNER.—P. Miscuxe, East Rutherford, 
The object of the invention is to provide | drilling tools with means rendering them self- 


N. J. 
a burner arranged to prevent the undesirable | cleaning—-that is, adapting them for removal 
backflash, especially when lighting the burner, lof the dust and’ chippings during operation 


and to insure a proper mixture of the gas thereof - 
and air, and hence the production of a power MECHANISM FOR 
ful flame. It relates incandes W. O. CALMAR 
cent gas-burners, and like devices in which 4| ject jn this instance Is to 
mixture of gas and air is burned. |construction fer locking the 
the awning in any desired position 

is applicable either on the right or 
FOWLS. Ratchets and other devices are dispensed with, 
One object | and the spring-pressed block entering the 
| crank-aperture from the inside iocks the gearing 
the sinoplest manner. 
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San Francisco, Cal 
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gearing to hoid 
The device 


left 
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Household Utilities, 

DEVICE FOR SUPPORTING 
ll. M. VANDERBILT, Suffern, N. Y. 

of the inventor is to provide simple means to 

support In an elevated position a fowl with | in 
its breast down during the roasting period, | 


Prime Movers and Their Accessorice, 


thereby admitting of the uniform circulation | 

of heat about it and its retention in a con AUTOMATIC CLUTCH-COU PLING FOR 

venient shape, also to make provision for the | SHAFTS.—J. F. Tuomas, New London, Wie 
invention pertains to shafting; and the 


to produce a coupling adapted to he 


adjustment of the device, enabling it to be used | The 
for fowls of varying sizes. | choo Is 


COMBINED SINK, BATH, AND WASH | Placed in driving-shafting which wil! be Inet 
NE : , ’ . ‘ " 
TUB.—W. J. MINNS, New York, N. Y. The| fective when the driving-shaft fs rotating at 
purpose here is to provide a structure especially | ow speed, but which will come Into operation 
lautomaticaily when the speed ie sufficlenily 


adapted for use in a smal! flat, tenement, or 
apartment house where there is little avail | 
able room for necessary single plumbing and | 
in a single article will be combined | 
a sink, a bath, and a wash tub, each adapta 

tion being as perfect and as convenient for 
use as a series of equivalent independent de 


increased. 


Pertaining to Recreation, 
PUZZLE.—C. C. Havuurst, Barberton, Ohio 
The invention relates to puzzles in which one 
or more balls and devious runs of pathways 


vices. are employed for conducting the balla from « 
DOUBLE-ACTING WINDOW-SHADE. — M. | starting-point to a goal. The object is t pro 
Ecker, Boston, Mass. ‘The object of the in-| vide a puzzle which is simple im construction 


yention is to produce a construction and ar-'and arranged to require considerabic skit on 
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Hall 
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pages. tric transmission, A. K. Mansfield 
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DEREMOE .c kvcccssrecdeccccsccedgaeseses 849,775 
Door, metal, A. “Mandry scbeeebees 849,742 
Door stop and lock, C. J ‘Tatum seeednucs 849,982 
Dough dividing and scaling machine, F. 

UE «vc 4scegcrbacedateces ... 850,074 
Draft equalizer, O. yy Boe be cnet .... 849,364 
Draft equalizer, H. W. Bourret cccwnewe .-. 849,526 
eS Se a A PS errr 849,556 
Drinking trough, J. Dintaman.......... .. 849,728 
Drum attachment clamp, W anamaker 

* ' MT eee .-. 849,517 
Drying frame and stretcher, O. J. Katz.... 850,016 
Drying machine, J. M. Spencer.....+«++ +++. 849,581 
Dust guard, H. Bensch........++.sseeeeses 849,968 
Dye and making same, yellow monoazo, 

A. Le, LeMek......cccccccccccccseseceses 849,739 
Dye, yellow wool. A. L. Laska......+++++++ 849,690 
Egg tester, C. Lingemann...........+ ebétee 849,406 
Blectric circuit drop, W. H. Robins.......- 850,101 
Electric igniter, W. H. Blood, Jr........-- 849,593 
Electric machine, dynamo, 8S. 8. Forster.... 849,670 
Electric machine, dynamo, BE. F. W, Alex- 

i errr rrr rrr) Tit: 849,713 


Electric machines, composition or compound 
for brushes of dynamo. C. W. Spiers.. 849,643 
Electric machines, cooling SIRaERe, Ww hitney 





Paes cocccccsseene 849,706 

Electric mac hinery, brush ‘for dynamo, 
C. We. TRG. o wie oc cc aces veccesccocess 849,511 
Electric meter regulation, R. Stebbins..... 849,582 
Electric switch, E. M. Hewlett...........- 849,684 


Electric switch and air gage. automatic 
pressure controlled, L, H. Westphal, 
849,762, 850,081 
Electrical distribution and regulation sys- 


tem, W. A. Turbayne............+- . 849,705 

Electrical distribution system, self-re gulat- 
ng, Tarvayne. ....cccccecsveces 849,644 
Electrical ‘indicating apparatus, A. ° 

MERGERS occ ccccccscccscsecccccesescees 849,698 
Electrical rosette, G. B. Thomas.......... 849,934 
Electro-magnetic apparatus, EB. Bachelet... 849,653 
Elevator safety attachment, A. J. Hallstein = 610 
Blevator system, multiple, C. Foster....... S40 
Emergency brake, automatic, W. Cooper... roy 
Engine igniter, explosive, E. P. Lamb...... 849,797 
Engine lubricator, explosive, J. Powell.... 849,495 
Engine spark ignition system, explosion, ; 

Me. VOUMR 200 ced vesccdcsvesecsds .. 849,820 
Engine sparking device, internal combus- 

Clom, BD. W. BeaGy..ccccccsccsscecssecoss 849,769 
Engine sparking mechanism, gasoline, H. B. 

BEWGERE 2 dcp vcnsdréccccdessescdevdsecs 849,716 
Eraser, ink, T. ‘Draper 00000es~seneeegnnsee 849,985 
Explosive, O. Silberrad............ 849,925, 850,119 
Extractor. See Bottle stopper or cork extractor. 
Eyeglass mountin i Wo ona eoscdde 849,710 
Eyelets with a exible material, cove ring, 

~~ rrr oe 849,605 
Fabrics, trimming ‘for the edges of, I. D 

Morley oqseese ane 849,603 
Feed water controlling” apparatus, J. BE. L. 

QGOD 0 cscs cdecsceccccsecvescsoes «++» 850,045 
Sanaa” builder, wire, W. S. Hazelton....... 849,390 
Fence machines, feed mechanism for wire, 

it, SOME 05. dae oe c0sesennender Gale’ 849.672 
Fence post, J. Bp. Ww Fight... . 850,082 
Fibers with liquids and gases, apparatus for 

treating textile, J. O. Obermaier ° 849,635 


Filament forming apparatus, M. Waddell, 
9,222, 849,870 


Filaments ond tine from vineome, me 


ture of, Wilesecece esvesecoos 849.823 
File, E. G. te coe seeesevcccescevers 849.774 
File cutting mac hine, J. Bee he. oc eccveseece 849,361 
Filter for eaves troughs, L. M. Ga 849,674 


849,651 


Fre escape alarm, 8. Ashford.. 
. 849,915 


Fire kindler, J. H. MeDonough.. 











eee Ge ae De. . cc cvcecceceese . 849.536 
Firearm hammer lock, M. V. "Alien 849.825 
Firearm safety device, C. H. Hansen...... 849,387 
Firearm sight, R. E. Reardon...........++ 849,498 
Fireproof column, J. J. Tresidder.......... 849,819 
Fireproof wall, ventilated, L, D. Ewing. 849,776 
wae trimae?, A. ©, Bees: sccrcevcosecces 849,410 
Fishing rod and cane, combined, J. M. Lobit 849,481 
Fishing tackle, 8. Dh MENG « <a.tcn se odo' 849,743 
Pioral Gesten, TL. J, ObOR. coccceccccscccses 849 696 
Flue stop, C, W. Reynolds, Jr...........+. 849,640 
Fluid heating apparatus, A. Zivi oe 849,878 
Fluid pressure motor, E. Badcock. ewoane . 850,108 
Flushing tank, C. Willms...........+..e0+- 849,708 
Flying apparatus, A. Brandl............... 849,971 
Folding chair, C. J. Van Valkenburg....... 849.584 
Foot protecting device, C, EB. Passage . $49,811 
Force draft, N. 8. V. Hamel............... 849,678 
Forehead and ear protector, M. E. Line- 

CE oda Wedbesvidcnccscevnecscaceecene 849,548 
Formaldehyde pre parations, producing, P. 

OO oan codceses soccccsasebunnese 849,815 
Freezer and refrigerator car, combined, 

0. M. Stimson, reissue........ é 12,430 
Fruit, apparatus for processing, W. © *"An- 

GPO, svcc cc cnenesnesesenncescesses . 849,65 
Furnace, N. Johnson ............cc.ccceeee 849,686 
Wmemeee, J. CrOMe 6. csscccicdedccccs. ... 849,890 
BUG, We BECUAUD 600 ccceesccncescvecens 849,912 


——— for burning soft fuels, x 'B. were 
eseiast G. Santen 
Game device, A. Oppenheimer 
Game table, R. B. Cantrell... 
Garment pattern, adjustable, 2 
Garment supporter, B. H. White 
Garment supporter, H. G. Maecwilliam, 

849,801, 840,906 







Gas burner, heating, F, G. Nicolaus........ 849,634 
Gas cooler, C. B. Clarit.....ccc.ccecscccese 849,369 
Gas pn wef and extinguisher, automatic, N 

0 090.0 000 aS ORO whng cesegeces sees 849,889 
Gas yo ~ We. BR. ME. od vin 050050004 849.818 
Gas purifying, acetylene, G. F. Jaubert.... 850,010 
Gasoline indicator, W. F. Pagel. . 850,807 
Gate controlling means, safety, c. s. Heller 849.842 
Gear, reversing, P. Daimler............++-+ 849,372 
Glass, drawing sheet, Colburn & Player. . 849,531 


Glass, method and means for the manufae- 

ture of wire. Carter & Beebe 
Glass press, T. J. Conway....... 
Gluing machine, C. P. Freestate. 
Gold and platinum from other material, ma- 

chine for separating, C. O, Michaelsen 849,553 
Gold washing and saving apparatus, G. L. 

BEOMBOD ono cccccevccccec dhevessapanenee 849,614 
Grain and straw separator, J. Hutcheson.. 850,008 
Grain bin, T. Dougherty .. 849.984 
Grain se paraté and boiter, J. W. Smith... 849,863 





Grain shocker, J. G. Stewart..........++++ 849,931 

Graphophones and the like, needle for, F. 
PPOCHBOOEY 0. cccccccccccccccsesecevecees 849,425 

Grate, W. McClave ....ccsssseccsecseceece 849,914 





Grate bar, C. H. RD in soce denen thet ..- 849,986 
Grate mechanism, stoking, W. MeClave.... 849,913 
ae’ 1 and other tools, sharpening holder 

for, W. BE. & F. W. Crocker.......... 850,084 
Grinding and | es apparatus, W. W. 
Smith 








Grinding machine, Henry & Althoff. 849,391 
Grinding machine, Kinstle & Pec .. 849,626 
Grinding machine, A. Johnston ........+.++ 850,014 
yun cleaning implement, C. Hildenbrand.. 849,786 
Gun sight, F. A. Schanz.......-...eeee-es 849,504 
Hair comb, E. A. Baker............sse0-+ 849,766 
Hair curler, electrical, H. Delerl.......... 849,981 
Hammer, H. Lewis. ....-.6.seeeseeeeaeenes 850,024 
Harrow disk, J. R. Grigg.....-.see-eeeeees 849,386 
Harrow scraper, disk, A. C, Gaylord...... 849,993 


Harrow tooth, D. M. Smith. 849, 
Harvesters, platform flag for, “W. Webber.. 849,442 
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Merchant PRUDENTIAL 
Princes 


Took out life insurance in The Prudential 
five years ago for which he pays a yearly 


HAS THE 


STRENGTH OF 
GIBRALTAR 


premium of . ; ‘ > , . $7,087.50 
Recently the Company credited him with a 
cash dividend of . - ; : . $6,012.50 


But he valued Prudential Protection more 
than ready cash and so he has used the 
dividend to purchase paid-up insurance 
for , . ‘ : ‘ : 


$14,250.00 


This gives an idea of how valuable the Five Year Dividend 
Policy of The Prudential is proving to Policyholders. 


Policies from $1,000 up. 
Suppose you send for specimen policy showing Cost at 


Your Age ? 
Write Dept. 121. 


The Prudential 


Insurance Company of America 
Incorporated as a Stock Company by the State of New Jersey 
JOHN F. DRYDEN, President. Home Office: NEWARK, N. J. 


No obligation. 

















Cement ost Concrete 
Reinforced Concrete 
Concrete Building Blocks 


SCIENTIFIC AMERICAN SUPPLEMENT, SCIENTIFIC AMERICAN SUPPLEMENT 
1543 contains an article on Concrete, by 1372 contains an article by A. D. Elbers on 
papease apm ey The Lape | clearly tests and constitution of Portland cement 
describes the proper composition and mixture “IE NTIPIC a . “TI ppt 
of concrete and gives the results of elaborate —- Ses eeion ene .P 
tests. ; oo . : Apes 4 

> SCIENTIFIC AMERICAN SUPPLEMENT 

SCIENTIFIC AMERICAN | SUPPLEMENT 1325 contains an article by Professor W il! 
1538 gives the proportion of gravel and sand iam K. Hatt giving an historical sketch of 
to be used in concrete. slag oume ont, 

SCIENTIFIC AMERICAN SUPPLEMENTS | scIENTIFIC AMERICAN SUPPLEMEN7S 
1567, 1568, 1569, 1570, and Pi. contain an 955 and 1042 give good accounts of cement 
elaborate discussion by Lieut. Henry J. Jones testing and composition, by the well-known 
of the various systems of reinforcing con authority, Spencer B, Newberry. 


crete, concrete construction, and their appli- “ ee. Be 
cations. These articles constitute a splendid SCIENTIFIC AMERICAN SUPPLEMENTS 


text book on the subject of reinforced con- 1510 and 1511 present a discussion by 
crete. Nothing better has been published. ae mo ae on the | aoe “ 
SCIENTIFIC AMERIC AN. SUPPLE MENT pes oe cement rom a physice-cvemice 
97 contains an article by Spencer ewberry “Tr DPT £ in ill 
* which practical notes on the proper prepa nue cae ee a ba Haein 
en “ concrete are given. on experiments with materials which retard 
a eg AMERICAN Sor SMENTS the activity of Portland cement, 
1568 and 1569 present a helpful account 0. | SCIENTIFIC AMERICAN SUPPLEMENTS 
i" of concrete blocks by Spencer 1465 and 1466 publishes an exhaustive illus 
trated account of the Edison Portlatd ce 
any ACA a ——— ment works, describing the machinery used 
) SCIENTIFIC AMERICAN SUPPLEMENT 
ing value of reinforced gonerete. matted 1491 gives some fallacies of tests ordinarily 
SCIENTIFIC AMERICAN SUPPLEMENTS applied to Portland cement. 
1547 and 1548 give a resumé in which the SCIENTIFIC AMERICAN SUPPLEMENT 
various systems of reinforced concrete con- 1561 presents an excellent review by Brysson 
struction are discussed and illustrated. Cunaingham of mortars and cements, 
SCIENTIFIC AMERICAN SUPPLEMENTS SCIENTIFIC AMERICAN SUPPLEMENT 
5564. pot 1565 conmnle an article P aire 1533 contains a resumé of the cement in 
f a is rae ol a on ae dustry and gives some valuable formula. 
Se eee y SCIENTIFIC AMERICAN SUPPLEMENT 
SCIENTIFIC AMERICAN SUPPLEMENT 1575 discusses the manufacture of hydraulic 
1551 contains the ——- at a ee cement. L. Stone is the author. 
concrete with some practical illustrations by SCIENTIFIC AMERICAN SUPPLEMENTS 
Walter Loring Webb. 1587 and 12588 contain an able paper by 
SCIENTIFIC AMERICAN SUPPLEMENT Edwin C, kel on cement material and 
1573 contains an article by Louis H. Gibson industry of the United States. 
on the principles of success in concrete block | SCIENTIFIC AMERICAN SUPPLEMENT 
manufacture, illustrated. 1586 contains a review of concrete mixing 
SCIENTIFIC AMERICAN SUPPLEMENT machinery by Willian L. Larkin, y 
1574 discusses steel for reinforced concrete. | SCIENTIFIC AMERICAN SUPPLEME 


SCIENTIFIC AMERICAN SUPPLEMENTS 1583 gives valuable suggestions on the » 








pnts | 4 ; ee a tion of Portland cement for concrete bloc kes 
ie, TP" werntes te. 2 ain eet rtay | SCIENTIFIC AMERICAN SUPPLEMENT 


on cement mortar : 
and concrete, their preparation and use for 1581 splendidly discusses concrete agyre- 
gates. A helpful paper. 


farm purposes. The paper exhaustively dis- M 
cusses the making of mortar and concrete SCIENTIFIC AMERICAN SUPPLEMENT 


depositing of concrete, facing concrete, wi 1595 presents a thorough discussion of sand 
forms, concrete sidewalks, details of con- for mortar and concrete, by Sanford E. 
struction of reinforced concrete posts, ete. Thomscn. 
Each number of the Supplement costs 10 cents. A set of papers 
containing all the articles above mentioned will be mailed for $3.5? 
Order from your Newsdealer or from 


MUNN & CO., Pusuisners, 361 BROADWAY, NEW YORK CITY 
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= ay abitee Sheet | M nact J ’ R . — ~ y E gs Price, $4.00 
Metal Farts and also M G Paria 105 | ngravin 
Articles af “other Mato | \ WG. Beiiaoi. 220. | 528 Pages ~ hol 
lala it 1 . . adjusting device, anne it rv: ola 
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entitled Dies Their | Nut, axle, A.C. Willis it is unnecessary to emphasiz 1 and indus 
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Ore roasting anc ‘ ' o é activ 
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Do You Want Your New Building 
Really FIRE=-PROOF? 


Fire-proof construction means larger profits to the building owner. These channels of prefit 
vary so greatly with the use to which the building is put that it is impossible to make specific 
statements without a knowledge of all the conditions governing the building and its occupancy 
but in every case fire-proof construction means reduced insurance charges, savings in repairs, and 
no deterioration with age. 
This applies, however, only to a building that is really fire-proof. On this point there i: 
great confusion of thought even among ¥ 
men who should be posted % 


THE OPINION OF 
AN AUTHORITY 
HE late Frank E. Kidder, C.E., Ph. D., 

















. cc . , . ’ ’” i 
his Architect’s and Builder’*s Pocket-Book, A Building Which Is Simpiy Non- " 
designated Clinton Welded Wire as ‘‘the * a ible Is me Fire-proof 

‘ , ' . arble, limestone and granite are al! 
ideal reinforcement for slab construction.’’ We non-combustible, but they are readily 
: . “es destroyed by even a moderate degree of 
quote further from this authority: be spite! Oe heat. 
carrying wires may be varied, both in size and spac- Unprotected Steel and tron Are 
ing, to give the necessary area for any given weight Not Fire-proof 
. : . P Insurance records are full of instances of 
and span, and the distributing or cross wires may such buildings totally destroyed by fire 
: nr ° é Our illustration tells the stor one 
also be varied in the same way. The direction of me cay s 
“ian , c ; 
> wires c . , ee . 
the v ires coincides with the line of stress, so that Concrete Is Not Fire-proof 
there is no tendency to distort the rectangle of the Our second illustration tells the story 
nr . : . --, . of the effect of fire on a concrete struc 
mesh. ‘The cross wires, being welded to the carry- Biect of fire on unprotected seet—vo-called ture. Captain John Stephem Gewell, 
. . *- . construction, ame and location ve 
ing wires, are rigidly held in place and prevent the building sent on request. 
‘ > - “15 ; ; _f Pw , 
latter from slipping in the concrete. Building Engineer for the United States Government, 
says: 
’ aa be ry r . . rh . * Under temperatures of from 800 to 1,000 degrees F., 
( 4 [ J N I ON W I R E ( 4 LO I H ( i ). possibly under temperatures as low as 600 degrees F., 
Portland cement wee es set somne to lose its water 
F ASS of crystallization. As long as the necessary tempera- 
CLINT ON, MASS. ture is maintained the loss progresses, until finally all 
or most of the water will be dsiven off and the cement 
a or concrete will have lost most of its strength—in fact 
Write for the new catalog of the Clinton Fireproofing will be ——, low Tile is th hly fire-proof. ‘It 
Svstem—the .S}3 w Terra Cot ‘ollow Tile oroughly fire-p 
ys -_ - S sle m with the ones Bond—of which is the standard material for fire-proof construction. 
linton Electrically ed Fabric forms an integral It is given preference by every prospective building 
part. owner who roughly investigates the subject. It is 
recommended by leading architects invariably, It is, 
At the same time, ask for a copy of ‘* Clinton Wire however, not alone in the material used usder aw 
Lath,” a practical and authoritative handbook on lathing —_—— eat we cinien Cogan o_peailion tn the 
and plaste ring, ay d with _ ing drawings. Both world devoted exclusively fy wy oy ob construction 
ublications sent free on request. of buildings, and we believe it to t 
: 7 If you oe going to build you cannot look into this Effect of cen reinforced concrete struc 
Sweet's Index describes and illustrates the Clinton subject too early, whether your plans are sade or 2 ‘4 ture. A so-called “ fire-proof" build- 
Fireproofing Svstem—the System with the Continuous Our literature will be g Yadt sent to any intereste ing. Name and location of above 
Bond—and its application. person upon request addr to our Chicago office. building sent on request, 
The border ts a photographic reproduction of a section f 
of Clinton Electricilly Welded Fabric. NATIONAL FIRE PROOFING COPIPANY 
Contractors for Construction Fire-proof Buildings 
Manufacturers Terra Cotta Hollow Tile 
CHICAGO, 807 Hartford Bldg, PITTSBURG, 1107 Fulton Bldg. NEW YORK, 1607 Flatiron Bldg ; 
PHILADELPHIA, 407 Land Title Bldg. BOSTON, 807 Old South Bldg. MINNEAPOLIS, 307 Lumber Exch. 
. ‘i FIRE - F ING § more: George T. Welsh,  Saetable Building; Washington : $T. LOUIS, 507 Victoria Bldg. WASHINGTON, 807 Colorado Bidg. LOS ANGELES, S07 Unsien Trust Bidg. 3 
Ceil. : DEPAR?! i ya Supply Co., Colorado miding ; Fiteharghe ,Hoeston Parti- LONDON, ENG., 27 “hancery Lane. 5 
; m ay ie ake O, Colonbens iia & Bemseaee hs. Reeaian Twenty-six Factories Throughout the United States 
ines auls: Hankins-Willis Lime & Cement Co., South End 18th tions 4 
idge ; Sam Franelseo : L. A, Norris, 885 Monadnock Building; 5 


ie: L. A. Norris, 909 Alaska Building. ne 
‘J 
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Kage ~ uae, ° B. Cinage. . cececes 800.072 | \gompie mises, p: if, Seaves oeeeeorseaeeene on. 500 
ee, hace Se A UO TOMOBILES ek jae: 
Pile fabric, woven, G Zimme rmann.. . 849,877 —_ poe "6" ag dens: . je H4 = 


BOUGHT, SOLD AND EXCHANGED 


Piling, interlocking metal sheet, G. E. Nye 
The largest dealers and brokers in New and 


850,043, 850.044, 850,122 





nuke... 840,400 





Sash operator, automatic, Nees & V 
Saw blade edges, age for determining 









































































Pipe and rod grip, C. A. Killian : 849,623 5 3 5 
Pipe bendng machine, G. H. Reynolds...... 849 571 ad-hand Automobiles in the world. Geu® curvature of, 8. 4 Smith . . ++ 848,510 
Planters, wire guide for check row, W. ¥- , for complete bargain sheet No. 129. Sawmill carriage, D. Crave m4 
Jogerst hithestd 2 ....... 850,012 || TIMES SQUARE AUTOMOBILE CO, § Sawyer, stoam, 8. V- Abrogy...- x 
Plow, Os) We OE canacarvestencves . 849,575 New Main Entrance 1599-1601 Broadwa Sealing metal in glass, G. H “Meeker 3 
Plow, J. B. Jobson sc eee 850,011 and at 217 West 48th Street, New Yor Ratt, We Ss BANOs cs secs soaccse 1 
Plow attachment, harness, G. BE. & J. A. Seat’ back ‘cuppest B. F. Fortiner.. i 
BM win secetcs 7 850,025 ay © Ebdbateseiepenedtmmbdebes aon ; 
Plow, ditching, ©. T. Howell.............. 850,006 | ng 7 Bg OF BW. Pergo aan ke | 
Plow, shovel, “parator, co . wand, &. W. vergeson.. | 
“one ad murat, shied | AQ) MOTORCYCLE, soag sen ans  wansitinn: 
Post hole digger, G. W. Zwiebel 849,957 Sowies Medians tucking attoctment, B. W. 
: i Postal souvenir folder, W. H. Cowee...... 849,726 ey ant ee bees os ouge + sesan case speaee : 
unite style, ; us Potato digger and cotton mee combined, rY Supplies in the cou:try, at the Shade ee be or ai s Doehler, a 4 
fit. comfort and “Sk R. Krause x : 850,019 P ° ee TP lowest prices. Every machine Bh) gage waceet, Wineew Fox A 
» oc adatea’ waa” éitsan taka x , ; AY) ranted. "We are the largest || Shaft coupling, G. S. Searle........ %, 3 
durability, and because G. Hits ther tubers, growing sweet, 849.787 / & : nd only exclusive Motorcycle # | Shaft support, wagon, J. B. Wener... . 849,520 ‘ 
of this they are preferred Power transmission de vice, W. F. Howe.... 849.617 ZS House in the world. Send for our {| Shaft supporter, vehicle, 1B. Nestler 849, 416 $ 
by good dressers. True popu- Power transmission device, G. EB, Blake.... 849.768 gE 1907 Catalog. Repairs a specialty. § | Shar af git - Fareed appatetas for, ah ; 
\ = rir @ > > J 716 Je 4 PP ccces oe , 
larity cannot be divorced from Print’ nF. Be’ Rammcaes ode ve rs -» 40.715 | [Harry R. Geer Co,, 861 McLaran Ave., St. Louls, Mo. | Sheet metal receptacies, press for "dosing 
Lo geagees mart and superiority. Printing machine. fabric 1 " Me ‘Nicol...... 849,480 | Sm and opening, J. Merckens. .... -.« BO,002 
Printing on stone, apparatus for, R. Reiss. 849,639 |e woe, A. Fuller OG Lee ace eee 
make, Booklet free. Propeller, A. Dziedzic ... POOLS fn Sion’ Silewrinnted, EF all. 0s tvs «<9 99: 5005) SES 
WACHUSETT SHIRT CO, he ny F adjusting — vice, W. E. Blair... . 849,719 for the wae Automobile | Signal system, mining, N. 8. Richmond,.,, 850,100 i 
oon ° Pulp making apparatus, cane te ster, ‘for, , Signals, transmission of, A. Perrin : 008,028 ‘4 
ae , R. Kennedy 50,017 a A finishing mafia, manufacture errr 
} nu fac : ; -ulverizing or grindng mi "Palle ‘ FOR NEW 1907 CATALOG Y orpurgo ... teres . & : 7 
White, Paney a _— dom: one 849,782 ae Skating course or track. A. PF. Devereux... $40,605 TF 
Negligee an nd i : J Pulverizing or ante mills, metal ring ’ » noe PARTS AND SUPPLY Seas _ > A x sar ag eel ca scree ry oo 741 
Coat Shirts, Sitti dag Pann a oN eles Teese ceeeneesees $40,781 HOUSE IN AMERICA Soap belier, O. Owens sons siensse¢ aE i 
: ump, H. C. ee «sees 849,530 a F 
and Pe a Pump, ete., air or gas, G. Machlet, Jr..... 849, 482 _— Automobile and Supply Co. Soap. holding eo taining device, P, F. 849.076 4 
i on Weed : SS a re H+ COE bc ores ct devedienesiccdedssete ocee 0,07 
Pump, bottle, G.’ E. Cordeaux. ot SOFT ssa oe tS Lents Re) soap reece Ge ‘naa "eves : 
Pump inlet valves, unloading ‘de vice for, apa Ee AE > Soap "sheet luting ee meus hin & 0) O04 Fy 
> w. =. McKeen, dt — . -) ao - $49,916 GAS ENGINE DETAILS. —A VALUA- Soap sheets and articles “resulting there ; 
Pump, mercury, P. C. Hewitt....... v++++ 849.394 | be and fully illustrated artic le on this subject is con- from, forming fluted, Houchin & Huber 860,003 § 
Pump rod bolt, L. W. Curtis.........-+..+ 849,663 | tained in SUPPLEMENT No. 1292. Price l0 cents. For) goq or walk trimmer. D. L. Rose.... 84). OGT 2 
. ump o-~ mA mt wad . , i 849,444 sale by Munn & Co. and all newsdesiers, = | Speed indicator, EB. ¢ Oliver.. 7 849.851 § 
*umps, counterbalance attac pment or, F. C - Speed tndicatc r, reco yrdin r BR. P. Bros RS4 
Marsh es 2... $49,802 ” «orf - ws 1 ales aie F 
Pumps, oll cup tor air, wl Vv T urner... 849,868 66 REX The King of Hill ill Climbers oe . - oe device - bl ag E Ages bs 
Punch and die press. G. H. Bartlett....... 849.881 pees mae variable 5 ¢ z 
. ~ ’ J Maae in London, England, by larg: et CREE aie é venedadsbeoeeveds oe 
Putty remover, W. H. Hauver 849,681 * 
Th Rail jont, J. H. Marti cath test teothcaigh te 849 408 Motoreyele concern m the World. Speed recorder, ©. ©, Clawson FY 
¢ new process for transferring any Photo- Rail joint, C. H. Stephe “ wee English Road Record $36 miles in 48 Spike, T. J. Akers........ ; . 7 
grapto 1 | surface, Indestructible, Pillow Rail int, Ww. I pe "ga ae Prep hours, 36 minutes. A bigh clas im- Spinning and tw ating apparatus, ring, J. ; 
ops, etc. Can be washed, For sale by all Rail Saat @ ‘iain “a Siete 3 hy, Soaps ook 849 629 ported machine, same price as Ame- | Hayden, Jr. ; 
dealers in Photo Supplies, Or sent to any Rails from ante ading. means for preventing. alton: rican mach'nes. Let us send you | Spnning short stapled fibers, drawing appa 
address on receipt of 25 cents, Sample on PL voix I ing, 849.946 tuil details and price list. ‘The ratus for, J ; . 849,812 
Satin Free. Railway "¢ rossing, Ww. B. w eston evens , ’ 949°4 16 *REX” sold only by Stacker, bay, F. A. Kime. . 840, 70e 
CHEMICAL ART CO., Railway, electric, S. B, Stewart, Jr....- 849.703 | FRANO@- AMERICAN AUTO & SUPPLY ©o., | Sti, i cig a i, 
263 La Salle Street, - Chicago Railway, electric, W. B. Potter ...... . 850,117 1404-1406 Michigan Avenue, Chicago. R. oT Lee ’ . 
Railway switches, safety signaling device Stalk cutter, J. P. Gooper.. e > 











~ | Rainy tie. Te Blowing 220000000200°025 S222) VICTOR HAND-FORGED AUTOMOBILE | Same set tonpet, b. Mettinger. 
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rey — Railway tie, composite, W. H. Griffiths.... 850,087 +e rate. 
Railway tie, composition, Le Favour & Water cooled ; engine #¢x4; wheels a eS ad tol <7 . J. M Rude 
Brammer emia s Pee 87 inches; 14 inch Goodyear cushion eter. ee ad a J t 
Railway tie, metallic. B. F. Hamilton..... 849,542 tires; runs from 1 to % miles per Sone ating saad hine, A, F. Jones. : 
Railway train order system, G. G. Thomas. 849,935 hour. No country too rough or billy Stool, P J. Carlson — 
Railways, acute angle crossing for electric, for the Hand-Forged Victor. | stoyc, heating, Johnson & Reynolds....... “ 
We have j st issued < So, aes . o: CORaRS ce $450, including leather top, ' stove, heating, J. W. Weldon......+. x 
ave just issued a new Railways, ons yell yecsocting mechanism ate.778 a hy lamps, horn, tools, etc.| Strain equalizer, J. W. Wash......+--++- . 
i 112-page catalogue of re- eute Gat a Wale 950 102 Write for full particulars. Address | Strap loop, W a, Medearis ee ‘ 
4 . RS REF Se .102 er Bn te : 
cently published Scientifi Reamer. F. J, Lapointe -cedieaan 849,728 VICTOR > AUTOMOBILE MPG. CO., St. Louis, Moe. | Street Rete ie ge H ioe ¢ 
4 Y pubdiishec ocientinc Refrigerator fastening, G. ©. Miller 850,022 Stubble turner, I. G ny r oe ‘ 
7 > ake ’ . * es04a7t il 8 z bo 5 t for agitat , 
i and Mechanical Books, Rein euard, Ww P Fel Sarat 849.407 Automobilists Save Tires, Springs and Seats rnc aieing Apparat, bor ab aft : 
. ‘ | Reversible seat ¥ yr ; eee eceecee 42° - 49.42% ® 
which we will mail free to eg ae ee weer yee Oe © | subways,’ ventiiating, ‘t. i. Wobinacs aia 
re : . Rock drill, C. E. Shada 5 4 . ee es is roy 4 
any address on application. Rock drills, attachment for supplying water paar Graygood Hydraulic kt %, @. Re itt 7" sopoonsere: 849, oe ase 
to. B. BM. Westen. .... 0... .cccscsssece 44a - 4 20 ' ‘Ww. &. Nickerson 840,418 
J a. ANY Rope clamp. ‘safety. J Gultia,.. scatels cons 849,832 | Sucpepeen, esas . OTRO ++ +> SEE 
MUNN & COMPANY (ltitin "tate 6 nmin 0 Mage] | SHOCK ABSORBER ire lintieat i, Sobig jcc: nam 
Publishers of Scientiric AMERICAN Rotary engine, J = Strickland reissue... 12.631 | Write for booklet telling why this is the only practical ‘Pa jjor's chalk sharpener, A, idov.......+.. 849,309 
: ~ tule, fo 4 ; . tee 5 . - . ? ; 45 : 
361 Broadway, New y ork } | Saddie pack cover, J. A. Evans......++++-+ be 607 | shock absorber and giving our strong guarantee, tae Be ae ap = Koch. . Da? tna se pe 
Safety pin, S. A, Newman.......-s+sses0 849,558 Graham & Goodman, Sole Mirs., 66 W. 93d St., N. Y. | Tanning compound, J. B, Tompkins........ 849,440 
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fy our easy method failure 
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SOUVENIR POST CARDS. 
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provided with a set of 


MOTION PICTURES. 


MOTION PICTURE MACHINES, Films, Slides and 
plies from the largest store of its kind in this city 


No leas sale agent Power's Cameragraph the real fireproof ma- 
chine. Catalogs. Lewis M. Swaab, 36 Spruce St., Phila 


THE MOVING PICTURE WORLD, weekly, 10 cents 
per copy; yeariy suvecription, #2. The only paper de- 
voted to the moving picture, illustrated song ard lan- 

Moving Picture World, Box 450, N.Y 


MOTION PICTURE MACHINES, Film Views, Magic 


| Lanterns, Slides and similar Wonders For Sale, Catalog 
Free We also Buy Magic Picture Machines, Films, 
Slides, et« '. &. Harbach, 809 Filbert Street, Phila., Pa, 


EYE-GLASS SPECIALTIES. 


REMAKK AB) nF MAGNETIC SPECTACLE AND 
ASS 0 ER. Send stamp, no postals, for Free 
Pair, coupon +4 testimonials. 5S. A. Bredrick Optical 
* Toledo, Ohio 


EXPERIMENTAL ELECTRICS. 


STUDY ELECTRICITY AT HOME. Complete course, 
i-pg. detail-book, 22-pe. text-book, 200 experime nts, 
of af wer Only $5.00 ya AS 
Thomas M. st. John, 3s Ninth Ave., 
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explains 


BOOKS AND MAGAZINES. 
DON’T INVENT WITH YOUR BYES SHUT. If you 


are working on the steam turbine problem, find out 
| what others bave done so you will not duplicate their 
work. STeAM TURBINES by French contains a review 


of important turbine patente and is the best book on 
Technical Press, Brattleboro, Vt. 


SCHOOLS AND COLLEGES. 


GEO, H, WLLSON, the World’s Champi>n. has written 

1 kiet Vaudeville. Stage Dancing and Entertain 
it is absolutely free and very interesting. Just 

Ww. t Se Be 





addre a6 Wilson's Vaudeville School. 263 42d St 


MISCELLANEOUS. 
THE “ PNEU-WAY of lighting gas! Lights Wels- 


bachs without electricity from button on wall! Kasily 
installed ever lasting Ask your gas company or write 
Prnematic Gas Lighting Company, 150 Nassau St., N. Y 


OUR VACUUM CAP when used a few minutes each 


day draws the blood to the sca)p. causing free and nor 
mal circulation, which stimulates the bair to a new, 
healthy growth, Sent on trial under cuarantee. Write 
for free particulars The Modern Vacuum Cap (Co., 617 
Barclay Block, Denver. Col 


WANTED. —Second- hand Motor, such as Westing 


house Type C, 3 phase, 7,200 aicernations, 400 to 450 voit- 





age key baowaen Ss and 6) H.P. Give full descrip- 
Send Chilled Plow Co., South Bend, Ind 


rO INVENTORS, Patent Agents, Manufacturers, and 


others.—J. E. Garratt, 96 South wark St., London. 8 

and 115 Broadway, New Y« U. 8. A., maker and pro- 
prietor of the Veedee pt and other similar im- 
portant patented articles, having anique organization 
and facilities through his own branches and agencies 
throughout the world for marketing articles of Domes 
tic Hygiene class, Health Apparatus, Athletic-hygienic 
Apparatus, and novelties generally. invites correspon- 
dence. I also want a manufacturer (good class metal 
work forthe Veedee in U. 8. A Address (in Furope), 
* Southwark Street 
Broadway, New York 


London Address (America), 1135 
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TYPEWRITERS. 
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: bring bigue r returns than any 
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PHOTOGRAPHY. 


National Specialty Co 





tune during Jamestown Rxposition 
outrig ®t or to right party on roy 





falve, gas, R. Christ 

falve gear, engine, T. Shade 
ITRIGHT or on royalty basis v: nluat le 
ent for an article greatly in demand and 
arketed with a moderate amount of « poital. 
«on the market Ang compare with it, 














































Tapes, sho laces, elastics i t art 
les, fastener for, H. fF Ps 

pr beer R. B. Spikes 

we imusement WW 1 s 850.068 

legrapt printing, ( J Menasco 840484 

legraphon G. Morin 850.036 
elephone repeater systeu N. G. Wartl SO). 0 
Telephone switeh box _— Houghtor 840.610 
relephone system, W Ww Dean 849,375 
lelephone system, I I Muller 840,850 
relephone transmitter attachment r G 

Moult 840.745 

ephone trunking systen WwW Ww Dean S40, 404 
elescope, field glass, and the like K. Mar 

tin S40. 400 
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SKIDOO! 


MARINE ENGINE 


The 2-Cycle-Engine-Sensation of the Year Entirely new a 4 
improved design introducing many exclusive features es 
on Gasoline, Distillate, Kerosene or Alcohol 


2 ACTUAL Bare 
H. P. Engine 
ZreskWWoter Bont Fittings 

With Salt Water 
oat *Pittings, $43.90. 
Swiftest, most powerful, efficient one 
reliable engine of its size on eart! 

owboat or 14 to oh 

ro 6 to 10 miles per hour 
ble, easy to install and operate, 


unfailing endurance powe rs, eco wnomical 
and safe, cannot back-fire. Sold under © ive Year Gua 


Belle Isle Motor Co., Dept. 18, Detroit, Mich, 





















Sparking 
Storage Batteries 


1000 Miles On One Charge 
BEST for LEAST MONEY 


Guaranteed for One Year 


BELL PUMPS 


Will Save Your Tire 





Franco: American Auto & Supply Co, 
Sele Agents 
1404-1406 MICHIGAN AVENUE CHICAGO, ILL, 
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I4 FT. Launch 
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Let us send you tes 
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are using them, 16-18-21-25 and 30 

footers at proportionate prices. Boats and engines guaran 

teed one year, Shipment made the day we receive orde 

Motor the simplest made, starts without cranking, anyone « 

operate them. We are the largest builders of pleasure } 
in the world and sel! direct to user. Free catalog. 

PETROIT BOAT CO., 1832 Jefferson Ave., Detrolt, Mich. 
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CANVAS BOATS 








Lighter, more duralle than wood. Se eviecebie in salt water. 
Puncture-proof; non sinkable; ¢ on tip over. revelation in 
boat construction. Can be carried by h nd. or checked as bag 
gage. hen «ot in use, fol , kage. Send te. for 
Catalog, 100 Et -revings. ¥ ILDING BOAT €0., 683 
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ance Companies and business men gen- 
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be 
used repeatedly. In boxes of 100 for Be. 
To be bad of all booksellers, atationers 
and notton dealers, or by mail on receipt 
of price. Sample card, by a. free. Man- 





Substances. No better or clearer scientific account bas 
been pub “ished than that contained in ScLENTIPIC 
AMERICAN SUPPLEMENT 1429. The paper presents 
all that is at present known about radium and the radio- 
active substances. Price 10 cents, by mail. Munn & Co,, 
61 Broadway, New York City and all newsdealers, 








Makes Hollow Concrete Building Blocks. Perfect form 
uniform size and quality. Conercte accurately meas 
ured, mixed by power under pressure over 100 tons. 
Full Details, List of Machines in Operation, 
on Application. 


THE PERFECTION BLOCK MACHINE ©0. 
321 Kasota Bid., Minneapolis, | Mian. 


THE “ LEADER. 3 


14 H. P. Gasolene Auto-Marine Engine 
Built like « Peantifully Finished, Acee- 
rately Constrac ng, Reliable, and 

No‘seless in operation. Suitable for lavnches 
from 15 to 19 feet in length. Price complete, 
75 net, no discount. Thoroughly guaranteed, 
Perfect Speed Control. Comets descriptive Cate 
log npon application, Manufactured by 


CLAUDE SINTZ, 
292 S. Front St., Grand Rapids, Mich. 
















| Pipe Cutting and Threading Machine 
For Either Hand or Power 

machine is the regular hand machine supplied 
ntershaft, etc., am 
n be worked as a iinary power 
whine or taken from its base for 
se as & hand machine. Length of 
pipe I in. to 15 in, handled easily in 
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price list free on application. 


THE CURTIS & CURTIS CO. 
6 Garden St., Bridgeport, Conn. Branch Office, 60 Centre St., N. Yo 
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The most nseful article ever invented 
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‘The Fame 


of the 


ELGIN 


Accuracy, reliability, durability— 
in fact every requisite of a perfect 
timepiece is expressed when you 
mention the name—ELGIN. 


There are different grades of 
ELGIN movements at different 
prices. The G. M. WHEELER 
Grade ELGIN is “The Watch that’s 
made for the Majority,” This pop- 
ular movement is finely adjusted; 
17 jewels;—a watch that can be de- 
pended upon, at a popular price. 
Ask to see the G. M. WHEELER 
Grade ELGIN in thin models and 
sizes so desirable for men and boys. 

ELGIN Watches of equal grade 
for ladies, at moderate prices. 


EL.CIN NATIONAL WATCH CO., 
Eigin, tl. 
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_ For Home, Store and Stecot 





SIGHT. 

iw” Write for 

<—e 3 Ch sage Sular Light vo. Dept G, Chicago 
‘Sparks That ” Spark ~ 

WAL ar tx ry to furnish 

reta ! possible 


car or boat, 





Apple Battery Charger 
amo right on your car that 
batteries always full and 





to furnish a stre 
rite to-day for full i 
The Dayton Electrical Mfg. Co., 98 St. Clair St 





Dayton, Ohio 











Typewriter Bargains 


All Standard Makes 
#15.00 to 665.00 
Most of these r 






achines have been only 
as new, Shipped 


Don’t buy a typewriter be 
fore writing us. We w give you the 
best typewriter bargains that can be 


offeresi. 
Melanghlin Typewriter Exchange, 
201 N. 9th St., St. Louls, Mo, 


Pon Rigs for 
oys and Girls 


Nothing else could give your children 
so much pleasure. Our Tony Pony vehi- 
cles,al) styles, strong, roomy, safe,com- 
bine best material, oe designs 
expert workmanship, — nobby an 
durable. OUR PONY FA isthe 
& best stocked in the West. Prompt 
shipments, Ulus. catalogue free. 


225 Office Bldg., Kalamazoo, Mich, 





Michigan Buggy Co. 


i Fish Will Bite 


pn Hungey Wolver. all the season 
ifyou use Magic Fish Lure. Most 
wonderful bait ever discovered for attracting 
all kinds of fish, If you like to pull out the 
finny beauties right and left, and catch a big 
String every time you go fishing, don't failto 
try this wonderful bait, Sent by mail prepaid 
for 25cents. Perfect satisfaction or money 
refunded. Full particulars and Catalog Free 
Address J. F, EGO Desk 
3319 Oregon’ Evee. St. Louis, Mo 
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Trave Marks 
DesiGns 

Copvricuts &c. 
Anyone sending a sketch and description may 

Quickly ascertain our opinion free whether ap 

invention is probably patentable. Communica- 

tlonsstrietly conddent ta. HANDBOOK on Patents 
Sent free. Cidest agency for securing paten*s. 
oes taken through Munn & Co. iv 

ial notice, without charge, in the 


“Scientitc American, | 


handsomely iliustrated weekly. Largest cir- 
amion of any scientific le i journal. Terms, $3 a 
N fou Cp 8, $1. Sold by all newsdealers. 


& Co. 36 1 Broadway, New York 


§ Co,:°: 8t., Washington, 
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Insecticides, E. Fichtenau. 
Jams, Beach & Clarridge Co. . 
Key rings and chains, Huet & Ligier, 





Locks and parts thereof and keys therefor, 
Yale & Towne Mfg. Co... 
L oe, certain, United States Graphite 





Co. . om 
Medicinal preparations, certain, J. F Pair- 
child 


yrepar “Sutton 61/961 


Medicinal preparations, certain, E. D 


Oils and greases for. gas engines. and auto- 


mobiles, Havemeyer Oil Co. .....+.+ 61,806 
Oils and greases, Iubricating Mutual Auto 
Accessories Co, of America 61,812 


Southern Cotton onl Co., 
822, 61,849 


Olls, cotton seed, 


ts 


Olls lubricating, engine, cylinde _ and 
miners’, G FONOS  .cccccccccccescsess 61,807 
Olives, American Olive Co. ....seseese0+. 61,825 


Olives, olive ofl, and dried and evagegenr 
fruits, F. C. Bushnell Co. oe 
Paints, mixed, Knickerbocker Paint Co 
Pharmaceutical preparations, certain, Pom- 
pelan Mfg. Co 61,954 
Photographic developers, 
fur Anilin-Fabrikation 


61,830 
61.808 





Actien-Gesellschatt 
61,920 





Plasters, corn and bunion, Bauer & Black.. 61.9°7 

Potash or lye, caustic, B, N.' Hall........ 61.944 
Preparation for the cure of dyspe psia, 

Booth’s Hyomel O06. ..ccecdesiccecseces 61,921 

pe idiators for automobiles, A-Z. Co. ...... 61,936 

aisins, Griffin & Ske Ne y Co 61,845, 61,847 

ee paste, J. H 61,809 
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Reamers and twist drills 
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SOPUER T,.  nntcccscccunsbatoseousancets ,862 
Tablets or lozenges for dyspepsia, C. A. 
Siegemund . és Wetgndnsensuge das 61,958 
Thread or sewing cotton cotton, Clark 
Thread Co ; cocvccee Gages 
| Tonie Van Vieet-Mansfield Drug Co. .. 61,934 
Twine, cotton, J . Reynolds ose . 61,848 | 
Varnish stains, priming, and fillers, Martin } 
Senour Co “ ‘ 61,811 
Varnishes, stains japans, ete Noake- 
Wheeler-Clongh (« 61,813 
Vellings, Weil Brothers. . 61.913, 61,914 
Water, natural lithia spring, L. M. Park.. 61,885 
Water, spring, L. M. Park.. 61.907 
Whisky, Blumenthal & Bickart 61,890 
Whisky, Friedman, Kefler & Co 61.894 
Whisky, Henry M. Rubel Co , 61,896 
Whisky. West Overton Distilling -» WOT 
Whisky, A. Friedman & Co 6oduinah . 61,948 
Woolen fabrics in the  piec Phoentx 
Woaken OO, sccccvcccccctcccccesccccece 61,931 
LABELS. 
“Bayle’s High Grade Horseradish Catsup,”’ 
soe ents. @. &. TUR. éidecccetsaved 13,462 





“Continent. Brand,’ for hats, Jones Payne 


ouuee 13,466 


Ha 
“Dr. F rene ch’ s-Quinsy-Kit,’ for medicine, 
Ww F 





Dunn. . 13.458 to 13,469 
“El Orthenal,’’ for cigars, J. C. Johnston... 13,455 
“Exquisite,” for malt liquors and dark 
beers, Fred Feil Brewing Co. ..... 13,457 
“Kampus Klothes,’’ for young men’s ¢ loth- 
es es... ccxrcotedactsestens 13.468 
‘Ma's Favorite,” for starch, A. F. Hogue. 13,464 
| ‘‘MeKay’s King of Oils."" for a medical 
compesition, T A MeKay. 13,461 


“Premium RB-I-G 5-8 Cord,” for thread and 


spool cotton, Bullard Thread Co 13,465 
‘‘Purock Ginger Ale,”’ for ginger ale Charles 
E. Hires Co. . - ’ 13,456 
“The Graduate,’’ for clothing, Becker, 
Mayer & Co ° oe ° 13,467 
“Virginia Cured Brand Hams and Bacon 
Dressed Meats,’’ for hams, bacon, and 
dressed meats, J. L. C. Montague.. 13,463 
“Wedgewood Cigars,”’ for cigars, Stewart 
Brother® CO, ccccccccsscesesevcseseces 3,454 
PRINTS. 
“Antiphlogistine Girl No. 7," for medicine, 
Denver Chemical Mfg, Co. ...... dace See 
“Antiphlogistine Girl No. 6,"’ for medicine, 
Denver Chemical Mfg. Co ay 1,952 
*“*Antiphlogistine Girl No. 5,’' for medicine, 
Denver Chemical Mfg. Co, . ‘ 1,953 
*“Men’s and Boys’ Apparel,’" for men’s and 
boys’ appare:, H. C, Lytton 1,955 


‘“*‘Perry’s Fashons for Spring, 1907, Sheet No ) 
2,"’ for men’s clothing, Perry & (« 1,956 
‘“‘Pratts Germ-a-thol, Sanitary Disinfectant 


for a disinfectant, Pratt Food Co.. 
“Scotch Mints," for candy, \ Slauson & 

Co ee ecceecece 
“Stick to the Sign of the Fish,’ for oiled 

clothing, A. J. Tower Co oeescesee 








specification and drawing 
or any patent 
furnished from 


A printed copy of the 
of any patent in the foregoing list, 
in print issued since 1865, will be 
this office for 10 cents, provided the name and 
number of the patent desired and the date be 
Address Munn & Co., 361 Broadway, New 





Canadian patents may now be obtained by the in- 
| ventors for of the inventions named in the fore- 
| going list. For terms end further particulars 
address Munn & Co., 361 Broadway, New York. 
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61,881, 61,882 
Knitted or netted eatestate, clothing of, 
W. Read & Bone .ncccccccssoccccecs - 61,910 
Lamps, incandescent " elactela Franklin’ Elec- 
Gao. BEE. GR bdicecsceseessutecstucss 
Lap robes, L. Dusenbury ........++. 
Leather dressings, Frank Miller Co 





61,834, 61,837. 61,838 


61,816 


A and timber, C. Este ....++-+se+s+- 61,843 
— aud surgical appliances, certain w. 

Read & Sons 61,846 
Medicinal digestive preparations, H. 8. Weil- 

BERD  ccccccsoecrccepccoapiacntonteoce cans 61.966 
Medicinal preparation. certain, Radw ay & Co, 61,955 
Medicinal preparation, certain, F. Stohr... 61,960 
Medicinal preparations, certain, Eli —_ & eons 

41,92 


61,925 


Medicinal vehicle or carrier in fluid form, 
John Wyeth & Brother 3 61,946 

Medicines for blood diseases, J. Schneider 
‘o. Seecece osepe's 61,956 

Metal welding compounds, Goldschmidt 
Thermit Co 6 bbecoe wie ceeds 61,880 
Newspaper, monthly, J. P. Welss........ 61,865 
Oats, rolled, Schumacher Cereal Co..... $1,957 

Of] for lubricating, cleaning, ete., W. F. 
‘ . 61,814 





Relish, Wright Smith Mfe “Co. ~e eee G1,867 

Remedies for affections 2 the throat, chest, oo 
and lungs, Foley & Co0.........ecerseeee 61.926 

Remedy for seasickness, J A. Nordin...... 61.950 Corliss Rugives, J Prewere 

Rice, Sprague, Warner & Co. ........-«-: 61,959 — LES Machimers. VILTER 

Rings, brooches, and badges, Carl Enten- FG. CO.. 8% Clinton St., Milwaukee, Wis. 
eee Doe. Cel | 2c, acc vbdveduscehes 61,891 

Rouge, toilet, BE. M. Hetsel........ tee 61,945 MODEL & EXPERIMENTAL WORK 

Sand, garnet, and emery papers, and emery Inventions developed. Special Machinery. 
cloths, American Glue Co. 61,798 E. V. BAILLARD. 24 Frankfort Street. New York. 

Saws, die stocks, screw plates, and pipe eut- es 
ters, Neuss, Hesslein & (C< 61,904 R Expert Manufacturers 

Se “— machines attachments. stands, BB ER. Fine Jobbing Work 
tables, and covers, A. G. Mason -. 61,948 . 

Shoe pincers and jacks, F. W. Whitcher 61.918 | PARKER, STEARNS & CO., 228-229 South Street, New York 

Sifters machine, Fred. J. Meyers Manu- ee 
Ce GIR vasnc ve techs 61,942 . For al! kinds of gran- 

Silk plece goods, "Sanquoit Silk  Manufac- D ING MACHIN lar materials. 8. E 
turing Co 61,912 Worre!l,Havnibal,Mo, | 

Soap, Colgate & Co 61.829 | 

Soap, medicated toflet, G. C. Wilson...... 61,866 

Soaps, Mexican Amole Soap GOs coves 61, 819 

Syrup, Towle Syrup Co.......... 61. 963, ’ 

Syrup and molasses, maple “Towle Sy rup Co 

Syrups, Beach & Clarridge Co Petes: 

Syrups molasses sorghum and maple 
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WRITE FOR ESTIMATE ON ANY ARTICLE 
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THE CLOBE MACHINE & STAMPING CO. 
970 Hamiliton St., Cleveland, O. 
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Experimental & Model Work 


Oir. & advice free. Wm. Gardam & Son, 45-51 Ruse 8t,N.Y 











MR. INVENTOR 


Send us your models or drawings for our lowest prices. 
We can develop, perfect of manufacture your invention. 


MONARCH TOOL CO., 128 Opera Place, Cincinnati, 0. 
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We manufacture METAL Sre- 
CIALTIES of all kinds, to order: 
largest equi pment; lowest pric- 
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BANNERMANS’S Army Auction Bargains. 
F Iliustrated circular.wholesale-retai! prices. Enor- 
ree mous stock. Francis Bannerman, 50i B way.N. N.Y. 


SELL YOUR OLD RUBBERan and METALS 
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MASONS NEW PAT. WHIP HOISTS 


save experse and liability incident to Flevators. 

Adopted by principal storehouses in New York & Boston | 

Manfd. by YOu NEY yy. ftAson & coO., Ine. 
8. * 


revidence, 


(Fay Magical Apparatus. 


Grand Book Catalogue. Over 700 engravings 
%e. Parlor Tricks Catalogye, free. 
MAR’ TINK A & CO., Mfrs., 4% Sixth Ave., F New York 


THE INTERNAL WORK OF THE 
Wind. By 8. P. LANGLEY. A painstaking discussion 
by the leading authority on Aerodynamics, of as aioe 
of value to all interested airships. _ScienTir 

| AMERICAN SUPPLEMENTS 946 and 947. Price 10 | 
cents each, by mail, Munn & Company, 1 Broadway, | 



















New York City, and all newsdealers. 
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oute matic teac 


cher 
2 OMNIGR iPH 
landt St., New York. 





Telegraphy 


oo ane when mak- 
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SEALED PROPOSALS. 


PRoOPOs. ALB will be received at the fureau of *up- 
plies and Accounts, Navy Department, Washington, 
D.C., until 0 o’cloc fay 7, 1%, and pubdlich ly 
opened lenqeadiatels thereafter, to furnish at the navy 
yard, New York, N. Y., two sets wireiese teicgraph ap- 
paratus and two duplicate gas engine eeonerating sets 
Applications for proposals should refer to = dnle ot 
Blank prowosale we be furnished upon application to 
pe nav office, New York, ! or, to the Bureau. 
. B. ROG tks . P ay master General UsN 410407 














Wanted 


PROPOSITIONS 


from SCIENTIFIC MEN 
ENGINEERS & PLUMBERS 


A joint committee of the Automobile Trade Asso 
ciation and the Automobile Club of America, ap- 
pointed at the suggestion of the Fire Department 
and the Bureau of Combuati bles of the City of New 
York, to investigate the leakage of waste gasoline 
and oils from automobile garages into the City 
sewers and to provide ways and means for prevrnt- 
ing same, is desirous of securing any propositions 
which would effectually prevent any possibility of 
such occurence, and enable the garages to 
with tbe ordinances of the City of New York appli 
cable to garages. 

Communications should be addressed to the Chair- 
man of the Joint Committee, C. R. MABLEY, 1765 
Broadway, New York. 
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comply 








College Men 
Wanted : 


Profitable Summer Work. Perma. 
nent Employment If You Want It 








AE want an energetic man or women 
in every county to handle an extra- 
ordinary new book proposition. 
Nothing like it for big sales and big 
commissions, Write at once to 


THE REVIEW OF REVIEWS COMPANY 
13 Astor Place, Room 414, New Yor’ 














The Choice of a Profession 


An address by President Southworth sent free on ap- 
plication to the Recorder's Office, Meadville, Pa. 
THE MEADVILLE THEOLOGICAL SCHOOL 
trains men and women for the present day winietry. 
Founded 1844. No doctrinal tests. Generous benefictary 
and scholarship funds Feliowship for study abroad 
yielding #510, awarded annually to a competent gradu 
Special lectureships. Member of the American 
Committee for Lectures on the History of Religiona. 


RUBBER STAMP MAKING.— THIS 
article describes a simple method of making rubber 
stamps with inexpensive apparatus. A thorungni7 
practical article written by an amateur who has had exe 
perience in rubber stamp making One tHliustration 
Contained in SUPPLEMENT 1110, Price cents. Yor 
sale by Munn & Co. and all newsdealers. 


LEARN WATCHMAKING 


We teach it thoroughly in as many months as it 
formeriy took years. Does away with tedions appren- 
ticeship. Money earned while studying Pos tions 5 
cured, HKasy terms. Send for catalog 
8ST. LOUIS WATCHMAKING HOOL, At. Louis, Mo. 
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EMPORIUM, 203 Latetie strvot. CHlicaug 
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CONCRETE BUILDING BLOCK 
MANUFACTURERS 





Reduce cost by my process, which all you 
to cast “sloppy wet blocks on dry ce 

machines and remeve atonce. Double moulds 
waste the inner mould alter each block ts 


made. For full information, address 


S$. W. HENDRICKSON, Patentee, While Piains, W. ¥. 





DON’T BUY GAS 


a meine, superior sonar iy onal engine; revolutionizing power 


Buy——Less to Run. Quici started. 


SEND FoR Casanecoa. 
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EMPLE PUMP CO., Mfrs., Me agher and 15th Sts. Chicago, THIS 1* 
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Rubber Pump Valves 


For Cold and Hot Water, Oils, Acids, 
High Pressure Mine Service and for 
every pumping requirement. *& #* 
Mechanical Rubber Goods of every description 
of unsurpassed qualities, including BELTING, 
HOSE PACKINGS, Gaskets, Mats and 
Matting, Tubings, Springs, Interlocking 
Tiling, Emery Wheels and MOULDED and 
CUT SPECIALTIES for any mechanical 
and commercial device. # #% H% 8 Ft Wt 8 
NEW YORK BELTING & 
PACKING COMPANY, Ltd. 


95 & 93 Chambers Street, New York 





Holsters, Pump- 
Juttits, Com bined 


Stationaries, Portab 
ers, Sawing and Boat 
with Dynamos 
Gasoline. Gas, Kerosene. 
Send Jor Catalogue 
State Power Needs. 
CHARTER GAS ENGINE CO., Box 148, STERLING, ILL. 


varieties at towest prices. Best faliroad 


Ail 
Track and Wagon or Stock Scalaés made, 
Aiso 1000 useful articies, inctuding Safes, 
Sewing Machines, Bicycies, Tools. etc. save 
Money. Lists Free. CHICAGO SCALE Co,, Chicago, Lil, 


THE DIAGRAPH 


‘rade Mark Registered) 
The mencient Stencil Cutting Machine 
Is a saving of 9 per cent in ro Ship- 
ping Department worth considering? 
Just a word will bring our free 
illustrated booklet describing the 
Dragraph and our “ No Error” Sys- 
tem of shipping goods 
American Diagraph Co. 
10 N. Second Street, Mt. Louis, U.S. 


Bausch & Lomb 


Analytical Chemicals 
and used in the leading 

If you are buying chem- 
cals for experimental or testing work 

















sre known 
laboratories 


you will find it worth while to get 
our prices and to use our standard 
qualit y reagents. 


Catalogs and estimates on request. 


Bausch & Lomb Optical Co. 
Rochester. N. Y¥ 
BOSTON Ww, ASHINGTON 
SAN FRANCISCO 


New Yor« 


CHICAGO 












For Country Homes 


there is nothing that gives greater 
comfort and satisfaction than the 


Standard 


Hydro-Carbon 


Light 


It is brighter than gas, clectricity or acetylene, and 
cheaper than kerosene. Gives a steady, pure-white 
light of great brilliancy, absolutely safe—no smoke—nop 
dirt ~ no odor, 

The Standard Hydro-Carbon Lighting System consists 
of any number of incandescent lamps desired, with hand- 
some fixtures suspended from the ceiling. It is particu- 
larly desirable for country or suburban homes, clubs, 
hotels, churches, public institutions, boat houses, etc. 
Simple in construction—easy to install without marring 
decorations convenient—Tequiring minimum attention 
—it gives a brilliant pure-wbite illumination, delightful 
for reading, etc. The Standard Hydro-Carbon Light is 
absolutely guaranteed. a 

Write today for a copy of our booklet Light," which 
is sent free upon request. Reliable agents wanted. 


Standard-Gillett Light Co. 
935 Halsted St., Chicago 
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tacks, glass and snags wil! not let the air out. Made from 
best quality extra tough ruvpber, c 
fabric chemically treated, automatic solidifier, extra 
heavy tread, strong, durable, resilient. 


der at sale price. Give size tire w 


Cut price stroe Deglen pheyaiee =— antes S 





UN PROOF 
VR eAUNG wicycre TIRES. 


you trou 


ose-woven tension 






Accept no imi- 










ations, guarantee tag on each tire. Or- 


















means the oil 
exactly suited to 
yourengine. This 

is imperative. Poor 
oil, or an improp- 
erly compounded 
one, or the wrong oil 
will wreck the finest 
engine in short order, 


VACUUM 


comes in several grades. No 
matter what kind or make of 
automobile you own or what 
method of lubrication is used— 
there is a special grade of ® 
Mobiloil for your 
engine and noother 
should be used, 
Our instructive little 
booklet will tell yon ata 
glance just what grade of 
Mobiloil for your automo- 
bile, It’s freeto you. Mo- 
bilotl is sold in cans, barrels 
and half barrels. 
Manufactured by 


. VACUUM My co., 
” Rochester, N. V. 











66 55 The Only Pipe inthe World which 
A-f CANNOT 
BURN THE — 


ABSOLUTELY INTERCHANGEABLE Pe A, 


ANY NUMBER OF EXTRA 
POISON CONDENSERS 
MAY BE INTERSERTED 
BETWEEN BOWL 

AND STEM. 








SCREW ICAP 
1-2-3 - DIFFUSION 
4 VENTILATION 





BUILT TO TAKE ADVANTAGE OF THE NATURA! LAWS WHICH 
GOVERN HEAT AND COLD NO CARTRIDGES ABSORBENTS j 
(OR VALVES TO COLLECT AND HOLD POLLUTION. 


Waldorf-Astoria Segar Stores 





THE A-C PIPE COMPANY 
Wholesale and Retri! 
28 WEST 424 STREET 





NEW YORK 











= Matin Picture 


“Business Guide” tells all, We 





# furnish Complete Outfits with 
Eecters, etc. 





Big Aéversising 
H ramas 
travel, history, & 
ance work and s 
One man can d 

Syperenaty | ir 

aman th 
in hurches + 
Big greats each entertainment . Others 
; write to us and we'll tell you 


is 
hells, theatres, « 
do x, ) ~ A =F yen? % easy 
how. Ontal 
AMUSEMENT : su PPLY Ce 467 Chemical Book Bldg., CHICAGO. 


THE ‘AUTO-SPARKER 


Ignition dynamo f wasoline engines and 








pe GRADE 


PURE SEAMLESS 


INNER < 


THE STRONGEST TUBE DE 
imported or Domestic 


TEARNS & COMPANY 


Gasoline Engines 


are the outcome of a thorough study and application of 
the principles which underlie this ciass of powers. 
They are bulit to make certain response with abundant 
power to every call upon them, and at least o; verating 
expense. 
Us& GAS, GASOLINE or ALCOHOL, 

1. H. C. engines are built Vertical 

in 2 and 3-H: P., and Horizontal 

(Stationary and Portable) in 

5, 1, 12, 15, and 2-H. P. 
A demonstration and catalog with particulars, can be 
had by calling on 1. Li. ©. local agents. Or address the 
home office. 
The international Harvester Company of America 

(iNcoRPORATED) 


7 © Monroe Street, Chicago, Ill, U. 8. A. 


A MONEY MAKER 
Hollow Concrete Building Blocks 
Best. Fastest. Simplest, Cheapest 
Machine. Fully guaranteed. 

THE PETTYJOHN CO, 
615 N. 6th Street, Terre Haute, Ind. 


WILLIAMS 


My ut LATI oe 
WINDOW - SAS 


FASTENERS 


Insures summer time comfort and safety from 
































4 intruders. Ventilates win from top or 
bottom,or both. Impossibl open window 
from outside when Nee 1 ventilation. 
nyone can_at Hardware 

q Dealer "f r Williams’ AVentilating Win- 
{ dow Sash Fastener, or send 50 cents for 
epaid sample. Write on letterhead which 

sh »ws y are either architect or contractor, 


¢ will send sample free. 
WILLIAMS’ METAL STAMPING CO., 
327 Babcock st., 

» Buffalo. N. ¥. 
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automobt 
DUNN MACHINERY CoO. j 
Dept. T Atlanta, Ga ' 














StrE 


118 Franklin Street, 
Salem, Ohio. 


‘{ Mullins Steel Boats Ay gh hy 









ks, et 
HE W. H. MULLINS CO., 


—) 


a life boat. ‘Thy Faster 
dry out and are ab 


bed 
Highly endorsed by rs rismen. The 


n't sink. 
y safe. No calking, nc 
Ideal boat 








Catalogue 





Write for 














PRC 


A Domestic r 


penters, Plum 


miths, Arc 
Awning Hang 


WHAT 
MAKES IT GO 2 


WATCH OUR 
ADVERTISING 


occupation, 








909 Stock 


- 3000 REVOLUTIONS PER MINUTE. 


To the first 100 correct answers as to What It Is, 
we offer one complete device. 
H ydro-carbon, 


hitectural Iron Workers, 
Good Agents Wanted—big money—state present 


RAPID TOOL WORKAS 






It is not Electric, 
no chains, 


not 
How does it go? 
1ecessity and specially adapted for Car- 
Hardware Men, Blacksmiths, Tin- 
Wagon Makers, 
ers, and all lines of trade. 







no gears, 


bers, 


Exchange Building - Chicago 











Supreme Among Small Cars 


Doesn't the fact that last year the sale of 
Cadillacs of the 10 horse power type ex. 
ceeded the combined sale of amy three models 
of other makes cass 4 a pretty strong con- 
viction of superiority ? 

This record is a result of the wonderful 
efficiency of the Cadillac single-cylinder en. 
gine—a bit of mechanism so partent in con. 
struction that it has successfully withstood 
the test of five years of severe service in 
thousands of cars, Thus while others were 
experimenting and changing, we stuck to 
time-tried principles we knew were correct, 
until to-day there is absolutely no question 
as to the supremacy of the 


Single-Cylinder 


It is the favorite 

among owners of large touring 

cars who want a thoroughly depend- 

able small car for general utility purposes, 
It is the choice of those who know motor 


quality. Every day adds to its prestige and 
every day more forcibly proves that the 
Single-Cylinder Cadillac is THE IDEAIL, 
CAR for those who desire a motor vehicle 
which will afford the maximum of pleasure 
and service with the minimum of expense, 
the car whicltaffords all there is in motoring 
—except the troubles, 


Model ro 10 at i ra ah Ap Line or 


een h. p. ; $1,200 (Catalog M—N) 

Model K—10 h. p. Runabout ; $800 (Catalog M—N) 

Model G—20 bh. p. 4-Cyiinder Touring Car; $2,000 
(Catalog G—N) 


Model H—30 h. p. 4-Cylinder Touring Car; $2,500 
(Catalog H—N) 


Prices F. 0. B. Detroit; lamps not included 
Send for Special Catalog of car in which 
” are inte vented, vo abou dete nea * 
CADILLAC MOTUR C:.R €O., pone Mich. 
Member Asso. Licensed Anito. « 








CRUDE ASBESTOS 


DIRECT FROM 





PREPARED 
ASBESTOS FIBRE 
for Manufacturers use 


R. H. MARTIN, 


OFFICE, ST. PAUL BUILDING 





220 B’way, New York. 








The Modern 
Toilet Paper 


The new, soft, strong toilet 
tissue, made perfectly anti- 


septic by being thoroughly 
impregnated with Canada 
Balsam. Inrollsandsheets. 


Balsam Sanitissne 


comes wrapped (or in sealed car 
tons. Price 10c, oc, 

25 sheets free. $1 worth sent prepaid any- 
where. For $2 we will send with the pape? 
an S. P. Co. oxidized copper cabinet. 

We have a special proposition for office baildings 
, ma public places, saving from 20 to 40 per cent, 
SCOTT PAPER CO., 

504 Glenwood Ave., 





a 








Tolede Ohio USA: 


Vulcan Place 


‘0 
The Vulcan iron Works ¥ | 

















¥8u USE GRINDS TONES ? ES? 


if so we can suppiy you. 
mounted and a4 al ‘ran 
kept in stock. Rememoer, we make : 
specialt yor selecting stones toral 208 
cial purposes. Send for cataiogue 


The CLEVELAND STONE 60+ 
2d Floor, Wilshire. Cleveland. 0. 0. 


EHEIMET BILE pusaitares 


CHBESE 











15 te ¥1 South Clinton Street 














